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EDITOR’S PREFACE. 


Dr N Annandalb^s volume on the Freshwater Sponges, 
PoLYzoAj and Htdbida contains an account of three of the 
chief groups of freshwater organisms. Although he deals 
mainly with Indian forms the book contains an unusually 
full account of the hfe-history and bionomics of fresh¬ 
water Sponges, Polyzoa, and Hydrozoa. 

I have to thank Dr. Annandale for the great care he has 
taken in the preparation of his manuscript for the press, 
and also the Trustees of the Indian Museum, Calcutta, for 
their kindness in placing material at the disposal of the 
Author. 


Christ’s College, Cambridge, 
March 1911. 


A. E. SHIPLEY. 
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GENERAL INTRODUCTION 
TO THE VOLUME. 


Although some zoologists have recently revived the old belief 
that the sponges and the coelenterates are closely allied, no one 
in recent times has suggested that there is any morphological 
relationship between either of these groups and the polyzoa. 
Personally I do not think that any one of the three groups is 
allied to any other so far as anatomy is concerned; but for 
biological reasons it is convenient to describe the freshwater 
representatives of the three groups in one volume of the 

Fauna.” 

Indeed, I originally proposed to the Editor that this volume 
should include an account not only of the freshwater species, but 
of all those that have been found m stagnant water of any kind. 
It IS often difficult to draw a bne between the fauna of brackish 
ponds and marshes and that of pure fresh water or that of the 
sea, and this is particularly the case as regards the estuarine 
tracts of India and Burma. 

Pelseneer * has expressed the opinion that the Black Sea and 
the South-east of Asia are the two districts in the world most 
favourable for the study of the ongin of a freshwater fauna from 
a marine one. The transition in particular from the Bay of 
Bengal, which is much less salt than most seas, to the lower 


* “ L’origine des animaux d’eau douce,” Bull de I’Acsad roy de Belgique 
^Olaase des Soienoes), No 12,1905, p. 724 
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reaches of the Ganges or the Brahmaputra is peculiarly easy, and 
we find many molluscs and other animals of marine origin in the 
waters of these rivers far above tidal influence. Conditions are 
unfavourable in the rivers themselves for the development and 
mnltiphcation of organisms of many groups, chiefly because of the 
enormous amount of silt held in suspension in the water and con¬ 
stantly being deposited on the bottom, and a much richer fauna 
exists in ponds and lakes m the neighbourhood of the rivers and 
estuaries than in running 'water. I have only found three species 
of polyzoa and three of sponges in running water in India, and 
of these six species, five have also been found in ponds or lakes. 
I have, on the other hand, found three ccelenterates in an 
estuary, and all three species are essentially marine forms,, 
but two have established themselves in ponds of hrackish water, 
one (the sea-anemone Sagairha schilUnana) undergoing in so 
doing modifications of a very pecuhar and interesting nature. 
It IS not uncommon for animals that have established themselves 
in pools of brackish water to be found oocaaionally in ponds of 
fresh water, but I have not been able to discover a single instance 
of an estuarine species that is found m the latter and not in the 
former. 

For these reasons I intended, as I have said, to include in this 
volume descriptions of all the ccelenterates and polyzoa known to 
occur in pools of brackish water m the estuary of the Ganges and 
elsewhere m India, but as my manuscript grew I began to realize 
that this would be impossible without including also an amount 
of general introductory matter not justified either by the scope of 
the volume or by special knowledge on the part of its author I 
have, however, given in the introduction to each part a list of the 
species found in stagnant brackish water with a few notes and 
references to descriptions. 

Biological PjacuLiAEiTiBs or the Sponges, CcErjnNTEUATBS, 
AND Polyzoa oe Fresh Water. 

There is often an external resemblance between the repre¬ 
sentatives of the sponges, ccelenterates, and polyzoa that causes 
them to be classed together in popular phraseology as ‘^zoophytes, 
and this resemblance is not merely a superficial one, for it is based 
on a similarity in habits as well as of habitat, and is correlated 
with biological phenomena that lie deeper than what are ordinarily 
called habits. These phenomena are of peculiar interest with 
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regard to difficult questions of nutrition and reproduction that 
perhaps can only be solved by a close study of animals living 
together in identical conditions and exhibiting, apparently in 
consequence of so living, similar but by no means identical 
tendencies, either anatomical or physiological, in certain directions. 

One of the most important problems on which the study of the 
sponges, coelenterates, and polyzoa of stagnant water throws light 
18 that of the production of resting buds and similar reproductive 
bodies adapted to withstand unfavourable conditions in a quies¬ 
cent state and to respond to the renewal of favourable conditions 
by a renewed growth and activity. 

Every autumn, in an English pond or lake, a crisis takes place 
in the affairs of the less highly organized inhabitants, and 
preparations are made to withstand the unfavourable conditions 
due directly or indirectly to the low winter temperature of the 
water • the individual must perish but the race may be preserved. 
At this season Hydra, which has been reproducing its kmd by 
means of buds throughout the summer, develops eggs with a 
hard shell that will lie dormant in the mud until next spring; 
the phylactolmmatous polyzoa produce statoblasts, the cteno- 
stomatous polyzoa resting-buds (“ hihernacula and the sponges 
gemmules. Statoblasts, hihernacula, and gemmules are alike 
produced asexually, but they resemble the eggs of Hydra in 
being provided with a hard, resistant shell, and m having the 
capacity to he dormant until favourable conditions return. 

In an Indian pond or lake a similar crisis takes place in the 
case of most species, but it does not take place at the same time 
of year in the case of all species. Unfortunately the phenomena of 
periodic physiological change have been little studied in the fresh¬ 
water fauna of most parts of the country, and as yet we know 
very little indeed of the biology of the Himalayan lakes and tarns, 
the conditions in which resemble those to be found in similar masses 
of water in Europe much more closely than they do those that 
occur in ponds and lakes in a tropical plain. In Bengal, however, 

I have been able to devote considerable attention to the subject, 
and can state definitely that some species flourish chiefly in 
winter and enter the quiescent stage at the beginning of the hot 
weather (that is to say about March), while others reach their 
maximum development durmg the rams ” (July to September) 
and as a rule die down during winter, which is the driest as well 
as the coolest time of year. 

B 2 
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The follo'wing is a list of the forms that in Bengal are definitely 
known to produce hard-shelled eggs, gemmules, resting-buds, or 
statoblasts only or most profusely at the approach of the hot 
weather and to flourish during winter;— 

S^ongiUa carUri, 

Spongilla alba, 

Spongilla alba var. hengalensis 
Spongilla cramssima 
Hydra vulgai'Vi, 

Victorella hengalenais. 

Plumatella fruticosa 
Flumatella emai^ginata 
PlumateUa javanica. 

The following forms flourish mainly during the rains ” :— 

SpongUla lacmtris subsp. reticulata 
TrochoapongiUa latoucliianan 
TrochoBpong%Tla pliillottiana, 

Stolella vndxca. 

The following flounsh throughout the year .— 

Sjpoxigilla prohferms. 

Hulopia lacivsins. 

It 18 particularly interesting to note that three of the species 
that flourish m the mild winter of Bengal, namely Hydra vulgaris^ 
PlumateUa emarginata, and P. fmticosa, are identical with species 
that in Europe pensh m winter. There is evidence, moreover, 
that the statoblasts of the genus to which two of them belong 
burst more readily, and thus give rise to new colonies, after being 
subjected to a considerable amount of cold. In Bengal they only 
burst after being subjected to the heat of the hot weather. Does 
extreme heat have a similar efiect on aquatic organisms as 
extreme cold ? There is some evidence that it has. 

The species that flounsh m India daring the rams are all 
forms which habitually live near the surface or the edge of ponds 
or puddles, and are therefore liable to undergo desiccation as soon 
as the rains cease and the cold weather supervenes. 

The two species that flourish all the year round do not, properly 
speaking, belong to one category, for whereas Hislopia lacuatris 
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produces no form of resting reproductive body but bears eggs and 
spermatozoa at all seasons, Spmgilla prohferem is a short-lived 
organism that undergoes a biological crisis every few weeks, that 
18 to say, it begins to develop gemmules as soon as it is fully 
formed, and apparently dies down as soon as the gemmules have 
attained matunty. The gemmules apparently he dormant for 
some httle time, but incessant reproduction is carried on by 
means of external buds, a very rare method of reproduction 
among the freshwater sponges. 

The facts just stated prove that considerable specific idiosyn¬ 
crasy exists as regards the biology of the sponges, hydroids, and 
polyzoa of stagnant water m Bengal; but an even more striking 
instance of this phenomenon is afEorded by the sponges Spoingilla 
homhayefnsis and Goii^ospong%lla lapidosa in Bombay. These two 
sponges resemble one another considerably as regards their mode 
of growth, and are Pound together on the lower surface of stones. 
In the month of November, however, G, lapxdosa is in full vege¬ 
tative vigour, wlnle G. homhayeTisis, in absolutely identical con¬ 
ditions, IS already reduced to a mass of gemmules, having fiounshed 
during the “ rams It is thus clear that the effect of environ¬ 
ment 18 not identical in different species. This is more evident 
as regards the groups of animals under consideration m India 
(and therefore probably in other tropical countries) than it is in 
Europe. The subject is one well worthy of study elsewhere than 
m India, for it is significant that specimens of S, homhayemis 
taken in November in S. Africa were in a state of activity, thus 
contrasting strongly with specimens taken at the same time of 
year (though not at the same season from a climatic point of 
view) in the Bombay Presidency. 


Q-booeaphioal Disteibution op the Indian Speoibb 

The geographical distribution of the lower invertebrates of 
fresh and of stagnant water is often an extremely wide one, 
probably because the individual of many species exists at certam 
seasons or in certam circumstances in a form that is not only 
resistant to unfavourable environment, but also eminently capable 
of being transported by wmd or currents. We therefore find that 
some genera and even species are practically cosmopolitan m their 
range, while others, so far as our knowledge goes, appear to 
have an extraordmanly discontmuous distribution. The latter 
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phenomenon may be due solely to our ignorance of the occurrence 
of obscure genera or species in localities in which they have not 
been properly sought for, or it may have some real significance as 
indicating that certain forms canuot always increase and multiply 
even in those localities that appear most suitable for them. As 
an example of universally distnbuted species we may take the 
European polyzoa of the genus Fktmatell-a that occur m India, 
while of species whose range is apparently discontinuous better 
examples could not be found than the sponges Trocho^wngiUa 
jp&iinsylvanica and JSjpongiUa d'ciiefifonniSy both of which are only 
known from N. America, the British Isles, and India. 

My geographical list of the species of sponges, coelenterates, 
and polyzoa as yet found in fresh water in India is modelled on 
Col. Alcock’s recently pubhshed list of the freshwater crabs 
(Potamonidae) of the Indian Empire *. I follow him m accepting, 
with shght modifications of my own, Blanford’s physiographical 
rather than his zoogeograpbical regions, not because I think that 
the latter have been or ought to be superseded so far as the 
vertebrates are concerned, but rather because the limits of the 
geographical distribution of aquatic invertebrates appear to depend 
on different factors from those that affect terrestrial ammals or 
even aquatic vertebrates. 

“ Vaneties” are ignored in this list, because they are not con¬ 
sidered to have a geographical significance. The parts of India 
that are least known as regards the freshwater representatives of 
the groups under consideration are the valley of the Indus, the 
lakes of Kashmir and other parts of the Himalayas, the centre of 
the Peninsula, and the basin of the Brahmaputra Those that 
axe best known are the districts round Bombay, Calcutta, Madras 
and Bangalore, Travancore and Northern Tenasserim. Little is 
known as regards Ceylon, and almost nothing as regards the 
countries that surround the Indian Empire, a few species only 
having been recorded from Yunnan and the Malay Peninsula, 
none from Persia, Afghanistan, or Eastern Turkestan, and only 
one from Tibet, Professor Max TV eber’s researches have, however, 
taught us something as regards Sumatra and Java, while the 
results of various expeditions to Tropical Africa ai’e beginning to 
oast light on the lower invertebrates of the great lakes m the 
centre of that contment and of the basin of the Nile. 


* Oat Ind Dec. Oruat. OoU Ind, Mus, part i, fasc ii (Potamomdffi), 1910. 
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It is not known to what altitude the three groups range in the 
Himalayas and the hills of Southern India. No sponge has been 
found in Indian territory at an altitude higher than that of Bhim Tal 
in Kumaon (4,500 feet), and Hydra is only known from the plains, 
but a vanety of H. oligactis was taken by Capt. P. H. Stewart 
in Tibet at an altitude of about 15,000 feet. PlumateUa diffusa 
flounshes at Gangtok in Sikhim (6,100 feet), and I have found 
statoblasts of P. fruticosa in the neighbourhood of Simla on the 
surface of a pond situated at an altitude of about 8,000 feet; 
Mr. El. Kirkpatrick obtained specimens of the genus in the 
Botanical Gkrdens at Darjiling (6,900 feet), and two species have 
been found at Kurseong (4,500-5,000 feet) in the same district. 


GEOGRAPHICAL LIST OF THE FRESHWATER SPONGES, 
HYDROIDS, AND POLYZOA OF INDIA, BURMA, 

AND CEYLON 

[A * indicates that a species or subspecies has only been found in 
one physiographic^ region or subregion so far as the Indian 
Empire is concerned, a t that the species has also been 
found m Europe, a § m North America, a * in Afnca, and 
a © in the Malay Archipelago.] 


1. Western Frontier Territory *. 

(Baluchistan, the Punjab, and the N.W. Frontier Province.) 


Sponges :— 

1. SjporhffiUa(JEimapms)carteri^^ 
(Lahore). 

Htdhoids 

1. Hydra oUgaciu^^ (Lahore). 


POLYZOA .— 

1. PlumateUa fi uticosa t§ 
(Lahore). 

2 PlumateUa dtfftC8a\^(LB}iOTei) 


2. Western Himalayan Territory. 
(Himalayas from Hazara eastwards as tar as Nepal.) 


Sponges 

1 iSp(mgiUa{JSumptiM)cartert'\<^ 

(Bhim Tal). 

2 jEphydatta meyeni^ (Bhim 

Talj. 

Hydboids ,—^None known {Hydra 
oltgaotis recorded from Tioet). 


Polyzoa — 

1 PlumateUa alumni'^ (Bhim 
Tal). 

2, PlumateUa fi'uticosa^^ 
(Simla). 

8. Lophopodella caiiei'i * (Bhim 
Tal). 


* I include Baluchistan m this temtory largely for climatic reasons. 
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3. North-Eastern Frontier Territory. 

(Sikhim, Darjiling and Bhutan, and the Lower Brahmaputra 
Drainage-System.) 

Sponges — Polyzoa — 

SpoTigtlla proliferen8<S> Assam). 1 Plvmatella ftndicoaa t (Kur- 

seong and Assam). 

Hydhoids :—None known. 2. Plumatella d%ffu8a;\^ (Sikhim). 

3 Plumatella javanica 0 (Kitr- 
seong). 

4. Burma Territory. 

(Upper Burma, Arrakan, Pegu, Tenasaerim ) 

Spong-es Hybroids •— 

S 2 ^gilla {Empongilla) p^oli- 1 viilffaua^ (Upper 

f&ens © (Upper Burma, Burma and Tenasaerim). 

Pegu) 

2. Spongilict {EmpMigiUa) a a- 

tef^ormia t§ (Tenasaerim) Polyzoa . 

3. S27ongtUa(Euna2nu8)cartet'ifO 1. Phmatella e^narginata t§ 

(Upper Burma, Pegu,Tenas- (Fegu, Upper Burma) 

senm) 2 PluTmteUa allmam^ (Tenas- 

4. Trochoaponcplla latouchiana seiim) 

(Tenasaerim) 3 Pectinatellahtirmamcai^&^diB- 

6 Trooliospongxlla phillotttana senm) 

(Tenasaenm) 4. Utalopia laeuatris (Pegu) 

6. Tubella vespai'xoides * (Tenas- 

senm) 

7 . Corvospongilla lurmamca * 

(Pegu). 

5 a. Peninsular Province—Main Area. 

(The Peninsula east offthe Western Q-bats.) 

Sponges — Hydroids — 

SpongiUa {Empmgxlta) la- Hydiamlgana^^. 

cuain'is subap. reticulata 
(Onssa, Madras) p . 

2. Spongilla {Euemngilla)prolt- polyzoa,-- 

fei'eiis® (Madras) 1* Plumatella fiutico&a\ (Ma- 

8. Spwgilla (ikLapongiUa) alba^ dros, Bangalore). 

(N Madras, Orissa, Hydera- 2. Loplio]^ {^Lophopodella)^^, 

bad), (Madras). 

4. 8pong%lla {Euspongilla) hem- 3* Fectinateila but manica (0ns- 
ephydaiia * ( Orissa) aa). 

6. JSpm^Ia (EiespongiUa) era- 4. Vtetovella hengalenm (Ma- 
teriformis t§ dras) 

6. 8p<yng%lla (Eunapiue) ca} t- 6 Hislopia lacuatris (Nagpur) 

mt®. 

7 . Spmigilla (Evnainus) gemma* 

(Bandore) 

8 SpongUla {Stratoapongtlla) 
bomhay&neis ^ (Mysore) 

9. Dosiha plumo^a (N Madras) 
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5 h. Feninsular Province—]ffalal)ar Zone. 

(Western Ghats from Tapti E. to Cape Comorin and eastwards 
to the sea.') 


Sponges .— 

1. Sfpong%lla {JSaspmgiUa) lacus’’ 
tns subsp rettGulata (W 
Ghats^. 

2 Spo^KjtUa {Emponyilla) proh- 

fei 6718 0 (Oochm) 

3 iS^onfftlla {Mtaponffilia) alba^, 

4 ^ongxUa {EuspaigiUa) cm- 

ei ea *, 

6, iSpony%lla(JSu8p(mgtlla) t7 aivm- 
coinoa* (Travancore). 

6. Spongilla {Euspongilla) aa- 

t€7'%fo7'm%8^^ (Cochin) 

7. Spongilla {Minapvua) cait- 

er% t®. 

8. Spo7igilla {St7 atospongiUa) m- 

dtca * (W. Ghats). 

9 Spongdla (Sti atospo7igilla) 
bomdm/ensis (Bombay, W 

Ghats) 

10. Spmtgilfa {Stf'atospongtlla) ill- 

ti7na * (Travancoie). 

11. Fectispo7igiUa aui'oa^ (Tia- 

yancore, Cochin) 


12. E^iydatia Tiieyem 0 (Bombay, 
Travancore) 

IS Bosilm plumoaa 
14 Ti*ochospo7igilla pemmjlmn- 
(Travancore) 

16. Co7'vo8pongiUa lapidosa * (W. 
Ghats). 

HyDROIDS —None recoided 
POLYZOA — 

1. Frederieella tndica * (W. 

Ghats and Travancore) 

2 Flumntella ft-utwosa^ (Bom- 
bay) 

8. Flumatolla jamniea © (Tra- 
van core) 

4 Fknn atella tangaivgika^^ *( W 
Ghats) 

6 Lophopodella cai * (Bom- 
bay, W, Ghats) 


6. Indo-Gangetic Flam 


(From Smd to the Brahmaputra.) 
Sponges.— Hydroids — 


1 SpoiigiUa [JEhispongtlla) laoiis- 

tns subsp. reticulata (Qon- 
getic delt^ 

2 Spongilla [Euapoiigilld] pioh- 

feiens © (Lower Bengal, 
etc ) 

8 Spongilla {EuspmgxlUi) alha^ 
(Lower Bengal) 

4. Spongdla {Euspmgilla) cia- 
terif0717118 1§. 

6 . Sp(mgilla{Euna27vu8)ca7'tei'v\^ 

(Lower Bengal, etc.). 

6. Spongilla {Eunaptiia) fi'agihs 

subsp calcuttana * (Lower 
Bengal) 

7. Spongilla {Eunctpius) ciasais- 

svma (Bengal) 

8 Eplvydatia weycwi© (Lower 

Bengal). 

9 Ti'ockoapongilla latoucMmm 

(Lower Bengal) 

10 TrockoapongUla phllottiana 
(Lower Bengal). 


1. Hydi'a vulgains^^ 

POLYZOA — 

1 Fluniatella f7‘utico8a t 

2. Flmiiatella einaigxnata t§ 

3. Flumatella javamca © (Lower 

Bengal) 

4 Flumatella dtffuaa t§ 

6 Flumatella allmam\ 

6 Flumatella inaictata^^ (Lower 
Bengal). 

7. Stolella vndica * (Lower Ben¬ 

gal, United Provinces). 

8. T wrfo/ ella bengalenm (Lower 

Bengal). 

9 Sialopta Incustria (United 
Provinces, N. Bengal). 

9 a. Hiahpxa lacuatma subsp 
7nonnifo7 7ms^ (Lower Ben- 

gal)- 
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7. Ceylon. 

Sponges — Hydeoidb — 

Spongilla [JEmpongilla) proli'- 1 Sydm vulgaris 
feaens®, 

2. Bpongilla {Eunayim') ca)t- irOLYZOA* 

t®• 1 • ? Humaitlla etnarymata t§ • 

2 Feciinatella hwnnamca. 

The most striking feature of this list is the evidence it affords 
as to the distinct character of the fauna of the Malabar Zone, a 
feature that is also remarkably clear as regards the Potamonidas, 
one genus of which {Qecarcvnucus) is peoubar, so far as India is 
concerned, to that zone. As regards the sponges we may note 
the occurrence of no less than three species of the subgenus 
Stratospongilla^ which has not been found elsewhere in India 
except on one occasion m Mysore, and of a species of the genus 
Qorvospong\lla^ which is unknown from the rest of Peninsular 
India and from the Himalayas. The genus Ftoixspong'illa is only 
known from the Malabar Zone. Among the polyzoa the genus 
Fi^edmcella^ appears to be confined, so far as the Indian and 
Burmese fauna is concerned, to the Malabar Zone, and the same 
18 true as regards the group of species to which PlumaUlla 
taiiganyihcs^ an Afiican form, belongs. 

A further examination of the list of Malabar species and a con¬ 
sideration of alhed forms shows that the majonty of the forms 
restncted to the Malabar Zone are either Afncan or else closely 
allied to African forms. The genus Corvospongzlla^ except for 
one Burmese species, is otherwise peculiar to Tropical Africa, 
while Siratosjgongilla, although not confined to Afnca, is more 
prolific in species in that continent than m auy other. Spongilla 
{Straiospongilla) homhayensU has only been found in Bombay, the 
Western Ghats, Mysore, and Natal, and PlumateUa tanganyikcs 
only in the Western Ghats and Central Afiica. The genus 
Frede'nceTla (which also occurs in Europe, N Aanerica, and 
Austraha) is apparently of wide distribution in Afnca, while 
Lophopodella (which in India is not confined to the Malabar Zone) 
IS, except for a Japanese race of the Indian species, restncted 
outside India, so far as we know, to East Africa. 


♦ Mr S. W. Kemp recently obtained at Mangaldai, near tlie Bhutan frontier 
of Assam, a single epeciiuen of what may be a species of Fredericella, 
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A less definite lelationship between the sponges and polyzoa of 
the Malabar Zone and those of countnes to the east of India is 
suggested by the following facts .— 

(1) The occurrence of the genus Oorvospongilla in Burma; 

(2) the occurrence of the subgenus StratospongiUa in 

Sumatra, China, and the Phihppiues ; 

(3) the occurrence of a mce of Lopliopodella cari&'% in 

Japan; 

(4) the occurrence of a species allied to PlumaieUa tangan- 

yiLoQ in the Philippines. 

It will be noted that in each of these instances the relationship 
extends to Africa as well as to the Eastern countries, and is more 
marked in the former direction. The species of Straio^OTigilla^ 
moreover, that occurs in Sumatra {S sumatr&nsis) also occurs in 
Africa, while those that have been found m China and the 
Philippines are aberrant forms. 

At first sight it might appear that these extra-Indian relation¬ 
ships might be explained by supposing that geminules and stato- 
blasts were brought to the Malabar Coast from Africa by the 
aerial currents of the monsoon or by marine currents and earned 
from India eastwards by the same agency, this agency being 
inaufiSleient to transport them to the interior and the eastern parts 
of the Peninsula. The work of La Touche* on wmd-borne 
foraminifera m Bajputana is veiy suggestive m this direction ; 
but that the peculiar sponge and polyzoon fauna of Malabar is 
due to the agency either of wind or of marine currents may he 
denied with confidence, for it is a atnking fact that most of the 
charactenstic genera and eubgeneia of the Zone have resting 
reproductive bodies that are either fixed to solid ob 3 ects or else 
are devoid of special apparatus to render them light. The former 
16 the case as regards all species of Qorvospoiigillci and all Indian 
and most other species of BtratospongiUa^ the gem mules ot which 
not only are unusually heavy but also adhere firmly; while the 
statoblasts of Ft edmoella have no trace of the air-cells that render 
the free statoblasts of all other genera of phylactoleematous polyzoa 
peculiarly light and therefore peculiarly liable to be transported 
by wind. 


* See Mem Geol Sury Ind xxxt(1J, p 39(1902) 
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A true geographica or geological explanation must therefore be 
sought for the relationship between the sponges and polyzoa of 
Malabar, of Africa, and of the Eastern countries—a relationship 
that is well known to exist as regards other groups of animals 
No more satisfactory explanation has as yet been put forward 
than that of a former land connection between Africa and the 
Malaysia through Malabar at a period (probably late Cretaceous) 
when the Western Ghats were much higher than they now 
are 

There is little to be said as regards the distribution of the 
sponges, by droids, and polyzoa of fresh water in other parts of 
India. It may be noted, however, that the species known from 
the Punjab are all widely distributed Palfisarctic forms, and that 
the genus Stolella is apparently confined to the Indo-Gangetic 
Plain. Two species of sponge are peculiar to Lower Burma, one 
of them {Gorvosjpongilla humxamca) representing the geographical 
alliance already discussed as regards the Malabar Zone, the other 
{TuheUa veapanoides) closely related to a Malaysian species 
(T. veapwriumivom Borneo) and perhaps representing the northern 
hunt of the Malaysian element well known in the fauna of Lower 
Burma. Of the sponges and polyzoa of Ceylon we know as yet 
too httle to make ib profitable to discuss their affinities. All that 
have as yet been discovered occur also in Peninsular India , nor 
do they afford any endence of a connection with the Malabar 
Zone. 

The question of the geographical range of the sponges, hydroids, 
and polyzoa of brackish water may be considered bnefly, for it is 
of importance in considering that of those w^hich are confined to 
fresh water. Some of these species from brackish water (e. g, 
Mernbranvpora lacroicm) are identical with others (e. g., VictoreUa 
hengalmsis and Boiverhankia caudaia subsp. hengalensis) closely 
related to European forms. Others agam (e. g., Loccosomatoides 
colonialis and Sagartia acMUmana) are known as yet from the 
Ganges delta only. In our ignorance of the Indian representa¬ 
tives of the groups to which they belong, it is impossible to assert 
that their distnbution is actually so restricted as it seems. 


* See Ortmann, “ The Geogi-apbioal Bistiibution of Preshwater Decapods 
and its bearing upon Ancient Geography,” Proc. Amer PhiL Soe xU, p 380, 
dg 6 (1902), also Suess, “The Face of the Earth” (English ed ) i, p 416 
(1904) 
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Some Special Localities. 

In order to avoid constant repetition as regards the conditions 
that prevail at the places most frequently mentioned in this 
volume, a few details as regards them may be conveniently stated 
here. 

Loweir Bengal. 

Calootpa is situated on the Biver Hughli at a point about 
90 miles from the open sea The water of the nver is practically 
fresh, but is strongly affected by the tides ; it is always turbid and 
of a brownish colour The river, however, is not a good col¬ 
lecting ground for sponges, coelenterates, and polyzoa, and none 
of the species described in this volume have been obtained from it. 
It is in the Calcutta “ tanks ” that most of my investigations have 
been made. These tanks are ponds, mostly of artificial ongin, 
very numerous, of varying size but never very large or deep. 
Most of them contain few sohd objects to which sedentary 
organisms can fix themselves, and such ponds are of course poor 
m sponges and polyzoa. Others, however, support a prolific 
growth of weeds such as Pt^tla straUotes^ Lemna^ and Li\nnanthe^ 
mum, and a few have brickwork or artificial stonework at their 
sides. Ill those parts of the town that approach the Salt Lakes 
(large lagoons and swamps of brackish water connected with the 
sea by the Mutlah Eiver) the water of the ponds is slightly 
brackish and permits few plants except alges to flourish. Eew of 
the bigger tanks ever dry up. The best of the tanks from the 
sponge-collector’s point of view, so far as I have been able to 
discover, is the one in the compound of the Indian Museum. It 
enjoys all the advantages of light and shade, solid supports, 
prolific aquatic vegetation, considerable depth, and the vicinity of 
human dwellings that seem to be favourable to the growth of 
sponges, no less than nine species of which, representing three 
genera and two subgenera, grow abundantly in it. Hydra also 
flourishes in this pond, but for some reasons there are few polyzoa. 
The phylactolasmatous species of the latter group, however, are 
extraordinarily abundant in one of the tanks in the Zoological 
Ghtrdens at Ahpore. In this tank, which unlike the Museum 
tank IS directly connected with the river, no leas than six species 
and varieties of the genus PlumateUa have been found growing 
together on sticks, floating seeds, and water-plants. Except 
Hislojpta, which is common on Vallimeria m one tank on the 
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Maidan (opposite the Bengal Club), the cfcenoatomes oE stagnant 
water are only found in the tanks near the Salt Lakes. 

Poet CAiTNiirG is situated on the Mutlah Eiver about 30 miles 
from Calcutta and about 60 Erom the open sea. The Mutlah is 
really a tidal creek rather than a ri7er, m spite of the fact that it 
runs for a considerable number of miles, and its waters are 
distinctly brackish. Water taken from the edge at Port Canning 
in March was found to contain 25*46 per thousand of saline 
residue. The interesting feature of Port Canning, however, is 
from a zoological point of view not the Mutlah but certain ponds 
of brackish water now completely separated from it, except 
occasionally when the river is in flood, but communicating 
regularly with it in the memory of living persons. These ponds, 
which were apparently not in existence m 1855, have on an 
average an area of about half an acre each, and were evidently 
formed by the excavation of earth for the construction of an 
embankment along the Mutlah, They are very shallow and lie 
exposed to the sun. The salinity diflEers considerably in different 
ponds, although the fauna seems to be identical, the water of one 
pond was found to contain 22 88 per thousand of saline residueJm 
May, 20 22 per thousand in March, and 12*13 in December. A 
second pond in the neighbourhood of the first and apparently 
similar to it in every way contained only 9*82 per thousand in 
July, after the rains had broken. The fauna of these* ponds 
includes not only a freshwater sponge {Spongilla alba var. henga- 
lensxs) but also many aquatic insects (e. g , larvas of mosquitos’^and 
of Cldronmim and several species of beetles and Ehynchota); 
while on the other hand essentially marine ccelenterates {Irma 
ceylonmsis^ etc.) and worms {e, the gephyrean Physcosoma 
Zurco*) form a part of it, together -v^ith forms of intermediate 
habitat such as Boxv&rhankia caxhdata subsp. lengalenm^ Viotorella 
bengalensia^ and several fish and Crustacea common in brackish 
water, 

Orma. 

Orissa may be described in general terms as consisting of the 
coastal area of Bengal south of the Gangetic delta. It extends in 
inland, however, for a considerable distance and includes hilly 
tracts. There is no geographical boundary between it and the 

♦ I am indebted to Mr W. F. Lanohester for the identification of^this 
epeciea. 
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north-eastern part of the Madras Presidency or the eastern part 
of the Central Provinces. 

Ohilka liAXB.— This marine lake is a shallow lagoon measuring 
about 40 miles in length and 10 miles in breadth, and formed in 
geologically recent times by the growth of a narrow sand-bank 
across the mouth of a wide bay. At its northern end it communi¬ 
cates with the sea by a narrow channel, and throughout its length 
it IS strongly affected by the tides. At its south end, which is 
actually situated in the Gtunjam district of Madras, the water 
is diatmctly brackish and is said to be nearly fresh at certain times 
of year. At this end there are numerous small artificial pools 
of brackish water somewhat resembling those of Port Canning 
as regards their fauna. 

Sue (or Sae) Lake. —A shallow, freshwater lake of very variable 
size situated a few miles north of Puri on the Orissa coast. In 
origin it probably resembled the Chilka Lake, but it is now 
separated from the sea by about 3 miles of barren sand dunes, 
among which numerous little pools of rain-water are formed during 
the rams. These dry up completely m winter, and even the lake 
itself IS said sometimes almost to disappear, although when it is 
full it is seveiEl miles in length. The fauna is essentially a 
freshwater one, but includes certain Mysidm and other Crustacea 
usually found in brackish WEter. 

Bombay Pi'eaidency, 

Bombay. —The town of Bombay, built on au island near the 
mainland, is situated close to swamps and creeks of brackish water 
not unlike those that surround Calcutta. Its “ tanks,” however, 
differ from those of Calcutta lu havmg rocky bottoms and, in many 
cases, in drying up completely in the hot weather Of the fauna of 
the swamps extremely httle is known, but so far as the sponges 
and polyzoa of the tanks are concerned the work undertaken by 
Carter was probably exhaustive. 

laATPimi. —Igatpun is situated at an altitude of about 2000 feet, 
60 miles north-east of Bombay. Above the town there is a lake 
of several square miles in area whence the water-supply of several 
stations m the neighbourhood is obtained. The water is therefore 
kept free from contamination. The bottom is composed of small 
stones and slopes gradually up at the edges. During the dry 
weather its level smks considerably. Several interesting sponges 
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and polyzoa have been found in this lake, most of them also 
occurring m a small pond m the neighbourhood in which clothes 
are washed and the water is often full of soap-suds. 

Soutliefi'n 

Madeas. —The city of Madras is built by the sea, stragglmg 
over a large area of the sandy soil characteristic of the greater 
part of the east coast of India. In wet weather this soil retains 
many temporary pools of rain-water, and there are numerous 
permanent tanks of no great size in the neighbourhood of the 
town. The so-called Gooum Eiver, which flows through the town, 
is little more than a tidal creek, resembhng the Mutlah Eiver of 
Lower Bengal on a much smaller scale. The sponges and polyzoa 
as yet found in the environs of Madras are identical with those 
found in the environs of Calcutta. 

Bangaloee. —Bangalore (Mysore State) is situated near the 
centre of the Madras Presidency on a plateau about 3000 feet 
above sea-level. The surrounding country is formed of laterite 
rock which decomposes readily and forms a fine reddish silt m the 
tanks. These tanks are numerous, often of large sue, and as 
a rule at least partly of artificial ongm. Their water supports 
few phanerogamic plants and is, as my friend Dr. Morns Travers 
informs me, remarkably free from salts in solution. The sponge 
fauna of the neighbourhood of Bangalore appears to be inter¬ 
mediate between that of Madras and that of Tra van core. 

The Baokwaibes op Cochin and Teavanooeb. —The back¬ 
waters” of Cochin and Travancore were originally a senes of 
shallow lagoons stretching along the coast of the southern part of 
the west coast of India for a distance of considerably over a 
hundred miles. They have now been ]oined together by means 
of canals and tunnels to form a tidal waterway, which communi¬ 
cates at many points directly with the sea The salinity of the 
water differs greatly at different places and in different seasons, 
and at some places there is an arrangement to keep out sea-water 
while the nce-fields are being irrigated. The fauna is mainly 
marine, but in the less sahne parts of the canals and lakes many 
freshwater species are found. 

S'hastliancottaJi —There are two villages of this name, one 
situated on the backwater near Quilon (coast of Travancore), the 
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other about three miles inland on a large freshwater lake. This 
lake, which does not communicate with the backwater, occupies a 
narrow winding nft several miles in length at a considerable depth 
below the surrounding country. Its bottom is muddy and it 
contains few water-plants, although in some places the water- 
plants that do exist are matted together to form floating islands on 
which trees and bushes grow. The fauna, at any rate as regards 
moUusca and microscopic orgamsms, is remarkably poor, but two 
species of polyzoa {Fredeincella xndica and Flwnuitella fi'uticosa) and 
one of sponge (Trochos^oiiigilla •pennsylvamca^ grow in considerable 
abundance although not m great luxuriance. 

The Himalayas, 

BhimTal* is a lake situated at an altitude of 4500 feetm that 
part of the Western Himalayas known as Kumaon, near the 
plains. It has a superficial area of several square miles, and is 
deep m the middle. Its bottom and banks are for the moat part 
muddy. Little is known of its fauna, but two polyzoa {Plumatella 
allmani and Lopliopodella cartem) and the gemmules of two sponges 
{Spongilla cart&i'i and Epliydatia meyeni) have been found in it. 


NoMBNOLATiniJa AND Tbeminology 

The subject of nomenclature may be considered under four 
heads •—(I) the general terminology of the various kinds of groups 
of individuals into which organisms must be divided; (II) the 
general nomenclature of specimens belonging to particular cate¬ 
gories, such as types, co-types, etc.; (III.) the nomenclature that 
depends on such questions as that of priority ”; aud (IV.) the 
special terminology pecuhar to the different groups. The special 
terminology pecuhar to the different groups is dealt with in the 
separate introductions to each of the three parts of this volume. 

(I.) 

No group of animals offers greater difficulty than the sponges, 
hydroids, and polyzoa (and especially the freshwater representatives 
of these three groups) as regards the question “Whut is a 
species ? ” and the kmdred questions, “ What is a subspecies ? 

What 18 a vanety ? ” and “ What is a phase ” Genera can 

* The fauna of this lake and of otheis in the neighboarhood has recently 
been investigated by Mr S W. Kemp. See the addenda at the end of this 
volume.—1911. 

C 
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often be left to look after themselves, but the specific and kindred 
(^neations are answered m so many different ways, if they are even 
considered, by different systematista, especially as regards the 
groups described in this volume, that I feel it necessary to state 
concisely my own answers to these questions, not for the guidance 
of other zoologists but merely to render intelligible the system of 
classification here adopted. The following definitions should 
therefore be considered in estimating the value of “ species,” etc, 
referred to in the foliowmg pages. 

Speaes, —A group of individuals differing in constant characters 
of a definite nature and of systematic * importance from all others 
in the same genus. 

Subspecies ,—An isolated or local race, the individuals of which 
differ from others included in the same species in characters that 
are constant but either somewhat indefinite or else of little 
sysxematic importance. 

Variety —A group of individuals not isolated geographically 
from others of the same species but nevertheless exhibiting shght, 
not altogether constant, or indefinite differences from the typical 
form of the species (i. e., the form first descnbed). 

Phase ,—A peculiar form assumed by the individuals of a species 
which are exposed to peculiarities in environment and differ from 
normal individuals as a direct result. 

There are cases in which imperfection of information renders it 
difficult or impossible to distinguish between a variety and a sub¬ 
species. In such cases it is best to call the form a variety, for 
this term does not imply any special knowledge as regards its 
distribution or the conditions in which it is found. 

I use the term “ form ” in a general sense of which the meaning 
or meanings are clear without explanation. 

(n) 

The question of type specimens must be considered briefly. 
There are two schools of systematists, those who assert that one 
specimen and one only must be the type of a species, and those 
w'ho are willing to accept several specimens as types. Prom the 
theoretical point of view it seems impossible to set up any one 

* “ What oharaoters are of systematic importance ? ” la a question to which 
different answers must be given in the case of different groups 
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individual as the ideal type of a species, but those who possess 
collections or are in charge of museums prefer, with the natural 
instinct of the collector, to have a definite single type (of which 
no one else can possibly possess a duplicate) in their possession or 
care, and there is always the difficulty that a zoologist m describing 
a species, if he recognizes more than one type, may include as 
types specimens that really belong to more than one species. 
These difficulties are met by some zoologists by the recognition of 
several specimens as paratypes, all of equal value; but this, after 
all, is merely a terminological means of escaping trom the difficulty, 
calculated to salve the conscience of a collector who feels unwilling 
to give up the unique type of a species represented by other speci¬ 
mens in his collection. The difficulty as regards the confounding 
of specimens of two or more species as the types of one can 
always be adjusted if the author who discovers the mistake re- 
describes one of the species under the original name and regards 
the specimen that agrees with his description as the type, at the 
same time describing a new species with another of the specimens 
as its type. Personally I always desire to regard the whole 
material that forms the basis of an original description of a species 
as the type, but museum rules often render this impossible, and 
the best that can be done is to pick out one specimen that seems 
particularly characteristic and to call it the type, the rest of the 
material being termed co-types. A peculiar difficulty anses, how¬ 
ever, as regards many of the sponges, coslent©rates, and polyzoa, 
owing to the fact that they are often either compound ammals, 
each specimen consisting of more than one individual, or are easily 
divisible into equivalent fragments. If the single type theory 
were driven to its logical conclusion, it would be necessary to 
select one particular polyp in a hydroid colony, or even the part 
of a sponge that surrounded a particular osculum as the type of 
the species to which the hydroid or the sponge belonged. Either 
by accident or by design specimens of Spougillidss, especially if 
kept dry, are usually broken into several pieces. There is, as a 
matter of fact, no reason to attribute the peculiarly sacrosanct 
nature of a type to one piece more than another In such cases 
the biggest piece may be called the type, while the smaller pieces 
may he designated by the term “ schizotype.” 

The more precise definition of such terms as topotype, genotype, 
et hwjus generis omms is nowadays a science (or at any rate a form 
of technical industry) by itself and need not be discussed here. 

0 2 
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(HI.) 

In 1908 an influential committee of British zoologists drew up 
a strenuous protest against the unearthing of obsolete zoological 
names (see ‘ Nature/ Aug. 1908, p 395). To no group does this 
protest apply with greater force than to the three discussed in this 
volume. It is difficult, however, to adopt any one work as a 
standard of nomenclature for the whole of any one of them. As 
regards the Spongillid© it is impossible to accept any monograph 
earher than Potts’s Fresh-Water Sponges ” (P. Ac Philad., 1887), 
for Bowerbank’s and Carter’s earlier monographs contained de¬ 
scriptions of comparatively few species. Even Potts’s monograph 
I have been unable to follow without divergence, for it seems to 
me necessary to recognize several genera and subgenera that he 
Ignored. The freshwater polyzoa, however, were dealt with m so 
comprehensive a manner by Allman in his “Fresh-Water Polyzoa ” 
(London, 1856) that no difficulty is experienced in ignonng, so 
far as nomenclature is concerned, any earlier work on the group , 
while as regards other divisions of the polyzoa I have followed 
Hincks’s “ British Manne Polyzoa ” (1880), so far as recent 
researches permit. In most cases I have not attempted to work 
out an elaborate synonymy of species described earlier than the 
publication of the works just cited, for to do so is a mere 
waste of time in the case of animals that call for a most precise 
definition of species and genera and yet were often described, so 
far as they were known earher than the dates in question, in quite 
general tenns, I have been confirmed in adopting this course by 
the fact that few of the types of the earlier species are now in 
existence, and that a large proportion of the Indian forms have 
only been deacnbed within the last few years. 

MatheiaJi. 

The descriptions in this volume are based on specimens in the 
collection of the Indian Museum, the Trustees of which, by the 
liberal manner in which they have permitted me to travel in India 
and Burma on behalf of the Museum, have made it possible not 
only to obtain material for study and exchange but also to observe 
the different species in their natural environment. This does not 
mean to say that specimens from other collections have been 
Ignored, for many institutions and individuals have met us 
generously m the matter of gifts and exchanges, and our collection 
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now includes specimens of all the Indian forms, named in nearly 
all cases by the author of the species, except m those of species 
described long ago of which no authentic ongmal specimens can 
now be traced. Pieces of the types of all of the Indian Spongillidae 
described by Carter have been obtained from the British Museum 
through the kind offices of Mr. B. Kirkpatrick. The Smithsonian 
Institution has sent us from the collectiou of the United States 
National Museum specimens named by Potts, and the Berlin. 
Museum specimens named by Weltner, while to the Imperial 
Academy of Sciences of St. Petersburg we owe many unnamed but 
mteresting sponges Dr. K. Kraepeliu and Dr W. Michaelsen 
have presented us with specimens of most of the species and 
varieties of freshwater polyzoa described by the former in his great 
monograph and elsewhere. We owe to Dr S. P Harmer, formerly 
of the Cambridge Umversity Museum and now Keeper m Zoology 
at the British Museum, to Professor Max Weber of Amsterdam, 
Professor Oka of Tokyo, and several other zoologists much valuable 
material. I would specially mention the exquisite preparations 
presented by Mr. C. Housselet. Several naturalists m India have 
also done good service to the Museum by presenting specimens of 
the three groups described m this volume, especially Major H. J. 
Walton, LM.S., Major J. Stephenson, I.M.S., Dr. J. E. Hen¬ 
derson and Mr. G. Matthai of Madras, and Mr. E. Shunkara 
Narayana Pillay of Trivandrum. 

The following hst shovi s w here the types of the various species, 
subspecies, and varieties are preserved, so far as it has been 
possible to trace them. I have included in this hst the names of 
all species that have been found iu stagnant water, whether fresh 
or brackish, hut those of species not yet found in fresh water 
are enclosed in square brackets. 
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Iotiait Spongillid^. 
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EUTTOrROCJTA. 
\Lo3:QmmatoLde& col(Mi(dia\ 

EoTOPROOTA OHDILOaTOJIATA 

\Me7tibrampora lacTOtxii\ 
[Memhranipom bengdleiisi^ 

EcToraocTA Stbnostomata. 


I [Botmhaukia candata aiibap h(nigdlen&t8\ 
I Vtctoi eUa bongaleiists 
, Htalojna laci^i'ta 
Uidopia laoiistns aubep momli^ornm 


Ectoprocta Piiylactol euata 

FredeinceUa mdica 
PlmuUellafmticoaa 
Plumatella diffiisa 
JPlmiateUa aUmam 
Pltimatdla emarginata 

IHumaiclla ja van ica 


Phmatella tanganyika 
Stolella ind%ca 

Lophopodella carteri . . 

Lophopoddla carteri var himalayana . 
Pectinatella hirmamca 
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? Pans Mus 
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Types. 
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and I One of the 
T , j types 
Ind. i Qjie of tbe 
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+ I have failed to obtain fiom the Philadelphia Academy of Science a 
statement that the type of tins species is still in existence 


The literature dealing with the variouB groups described m the 
Yolume is discussed in the introductions to the three parts. 
Throughout the volume I have, so far as possible, referred to 
works that can be consulted in Calcutta in the libranes of the 
Indian Museum, the Q-eological Survey of India, or the Asiatic 
Society of Bengal. The names of works that are not to be found 
in India are marked with a *. The rarity with which this mark 
occurs says much for the fortunate position in which zoologists 
stationed in Calcutta find themselves as regards zoological literature, 
for I do not think that anything essential has been omitted. 

It remains for me to express my gratitude to those who have 
assisted me in the preparation of this volume. The names of 
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those who have contributed specimens for examination have 
already been mentioned. I have to thank the Trustees of the 
Indian Museum not only for their liberal interpretation of my 
duties as an officer of the Museum but also for the use of all the 
dra^vlngs and photographs and some of the blocks from which this 
volume IS illustrated. Several of the latter have already been used 
in the “ Eecords of the Indian Museum.’’ From the Editor of 
the “Fauna” I have received valuable suggestions, and I am 
indebted to Dr. Weltnerof the Berlin Museum for no less valuable 
references to literature. Mr. F H. Q-ravely, Assistant Superin¬ 
tendent in the Indian Museum, has saved me from several errors 
by hia criticism. 

The majority of the figures have been drawn by the draftsmen 
of the Indian Museum, Babu Abhoya Charan Chowdhary, and of 
the Marine Survey of India, Babu Shib Chandra Mondul, to both 
of whom I am much indebted for their accuracy of delineation. 

Wo work dealing with the sponges of India would be complete 
without a tribute to the memory of H. J. Carter, pioneer lu the 
East of the study of lower invertebrates, whose work persists 
as a guide and an encouragement to all of us who are of the 
opinion that biological research on Indian animals can only be 
undertaken in India, and that even systematic zoological work 
can be carried out m that country with success. I can only hope 
that this, the first volume in the official Fauna of the Indian 
Empire to be written entirely m India, may prove not unworthy 
of his example. 


Indian Mueeura, 
Oaloutta 


Oct. 23rd, 1910 



PART I. 


FRESHWATER SPONGES 

(spongillida:). 




INTRODUCTION TO PART I. 


I. 

Thu Phylum Pohipbra. 

The phylum Porifera or Spongise includes the simplest of the 
Metazoa or multicellular animals. From the compound Protozoa 
its members are distinguished by the fact that the cells of which 
they are composed exhibit considerable differentiation both in 
structure and in function, and are associated together in a 
definite manner, although they are not combined to form organs 
and systems of organs as in the higher Metazoa. Digestion, for 
instance, is performed in the sponges entirely by individual cells, 
into the substance of winch the food is taken, and the products 
of digestion are handed on to other cells without the intervention 
of an alimentary canal or a vascular system, while there is no 
structure in any way comparable to the nervous system of more 
highly organized animals 

The simplest form of sponge, which is known as an olynthus, 
IS a hollow vase-like body fixed at one end to some solid object, 
and with an opening called the osciilum at the other. The walls 
are perforated by small holes, the pores, from which the name 
Porifera is denved. 

Externally the surface is protected by a delicate membrane 
formed of tlattened cells and pierced by the pores, while the 
interior of the vase is covered with curious cells characteristic of 
the sponges, and known as choanocytes or collar-cells Thev 
consist of minute oval or pear-shaped bodies, one end of which 
IS provided with a nm or collar of apparently structureless 
membrane, while a flagellum or whip-hke lash projects from the 
centre of the surface surrounded by the collar. These collar- 
cells are practically identical with those of which the Protozoa 
known as Choanoflagellata consist; but it is only m the sponges * 
that they are found constantly associated with other cells unlike 
themselves. 

In addition to the collar-cells, which form what is called the 
gastral layer, and the external membrane (the derma or dermal 


* Except m “ P/'oieroBponffia,” an organism of doubtful affinities but not a 
sponge. It consists of a mass of jelly containing ordinary cells, with collar- 
cells (Aitsfidc 
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membrane), the sponge contains cells of vanous kmds embedded 
m a structureless gelatinous substance, througli which they have 
the power of free movement, Most of these cells have also 
the power of changing their form in an “ amoeboid manner; 
that 13 to say, by projectmg and withdrawing from their margin 
mobile processes of a more or less finger-hke torin, but unstable in 
shape or direction The protoplasm of which some of the cells 
are formed is granular, while that of others is clear and trans¬ 
lucent. Some cells, which (for the time being at any rate) do not 
exhibit amoeboid movements, are glandular in function, while 
others agam gne rise in vanous ways to the bodies by means 
of which the sponge reproduces its kind There is evidence, 
however, that any one kmd of cell, even those of the membrane 
and the gaatral layer, can change its function and its form in case 
of necessity. 

Most sponges possess a supporting framework or skeleton. In 
some it IS formed entirely of a horny substance called spongin 
(as in the bath-sponge), in others it consists of spicules of 
inorganic mattei (either calcareous or aihceous) secreted by 
special cells, or of such spicules bound together by apongiu. 
Extraneous objects, such as sand-grains, are frequently included 
in the skeleton The spongin is secreted like the spicules by 
special cells, but its ch6n)ical structure is much more complicated 
than that of the spicules, and ib is not secreted (at any rate m 
most cases) m such a way as to form bodies of a definite shape. 
In the so-called horny sponges it resembles the chitm m which 
insects and other arthropods are clothed. 

In no adult sponge do the collar-ceUs completely cover the whole 
of the internal surface, the olynthus being a larval form, and by no 
means a common larval form It is only found m certain sponges 
with calcareous spicules. As the structure of the sponge becomes 
more complicated the collar-cells are tucked away mto special 
pockets or chambers known as ciliated chambers, and finally the 
approach to these chambers, both from the external surface and 
from the inner or gastral cavity, takes the form of narrow tubes or 
canals instead of mere'pores. With further compleiaty the simple 
internal cavity tends to disappear, and the sponge prohferates 
in such a way that more than one osciilum is formed. In the 
class Demospongiae, to which the sponges described in this volume 
belong, the whole system is extremely complicated 

The skeleton of sponges, when it is not composed wholly of 
spongin, consists of, or at any rate contains, spicules that have a 
definite chemical composition and defimte shapes in accordance 
with the class, order, family, genus, and species of the sponge. 
Formerly sponges were separated mto calcareous, sihceous, and 
homy sponges by the nature of their skeleton; and although the 
system of classification now adopted has developed into a much 
more complex one and a few sponges are known that have both 
calcareous and sihceous spicules, the question whether the spicules 
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are formed of salts of lime or of silica (strictly speaking of opal) 
38 very important. All DemospongiSB that have spicules at 
all have them of the Jatter substance, and the grade Mouaxonida, 
in which the freshwater sponges constitute the family Spongil- 
lidffi, IS characterized by the possession of spicules that have 
typically the form of a needle pointed at both ends. Although 
spicules of this simple form may be absent in species that belong 
to the grade, the larger spicules, which are called megascleres, 
have not normally more than one main axis and are always more 
or less rod-like in outline. They are usually arranged so as to 
form a reticulate skeleton. Frequently, however, the megascleres 
or skeleton-spicules are not the only spicules present, for we find 
smaller spicules (microacleres) of one or more kinds lying loose in 
the substance of the sponge and in the external membrane, or, 
in the Spongillidm only, forming a special armature for the 
reproductive bodies known as gemmules. 

All sponges obtain their food in the same way, namely by 
means of the currents of water set up by the fiagella of the 
collar-cells These flagella, although apparent!v there is little 
concerted action among them, cause by their rapid movements 
changes of pressure m the water contained in the cavities of the 
sponge. The water from outside therefore flows in at the pores 
and finally makes its way out of the oacnla With the water 
minute particles o£ organic matter are brought into the sponge, 
the collar-cells of which, and probably other cells, have the power 
of selecting and engulfing suitable particles Inside the cells 
these particles undergo certain chemical changes, and are at least 
partially digested. The resulting substances are then handed on 
directly to other cells, or, as some assert, are discharged into the 
common jelly, w^hence they are taken up by other cells. 

Sponges reproduce their kind in more ways than one, viz,, by 
means of eggs (which are fertilized as in other animals by sper¬ 
matozoa), by means of buds, and by means of the peculiar bodies 
called gemmules the structure and origin of which is discussed 
below (p. 42). They are of great importance in the classification 
of the Spongillidae. Sponges can also be propagated artificially 
by means of fission, and it is probable that this method of 
reproduction occurs accidentally, if not normally, in natural 
circumstances 

GhNBUA-L STEUOTrilB OE the SPOK-GILLID-ffi 

It would be impracticable in this introduction to give a full 
account of the structure of the Spongillidae, which in some 
respects is still imperfectly known. Students who desire further 
information should consult Professor Mmchm’s account of the 
sponges in Lankester's ' Treatise on Zoology,’ part ii, or, if a less 
technical description is desired, Mias Sollas’s contribution to the 
‘ Cambridge Natural History,’ vol. i, in which special attention is 
paid to Spongilla. 

i:690 
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The diagrara reproduced m fig. 1 gives a schematic view of a 
vertical section through a living freshwater sponge Although it 
represents the structure of the organism as being very much 
simpler than is actually the case, and entirely omits the skeleton, 
it will he found useful as indicating the mam features of the 
anatomy. 


F 



A=por 08 , B=subdermal cavity, 0=inhaleut canal, B=ciliated chamber, 
E=exhalent canal, E= 08 culiun, Q-=dermal membrane, H=egg8 , J= 
gemmule 


It will be noted that the diagram represents an individual with 
a single osculum or exhalent aperture As a rule adult Demo- 
spongim have several or many oscula, but even m the Spongillidas 
sponges occur in which there is only one. New oscula are formed 
by a kind of proliferation that renders the structure still more 
complex than it is when only one exhalent aperture is present 
The little arrows in the figure mdicate the direction of the 
currents of water that pass through the sponge. It entera 
through small holes m the derma into a subderm^ caiuty, which 
separates the membrane from the bulk of the sponge. This 
space differs greatly in extent in different species From the 
subderm al space the water is forced by the action of the fi.agella 
mto narrow tubular canals that carry it into the ciliated chambers. 
Thence it passes into other canals, which commumcate with what 
remains of the central cavity, and so out of the oscula 

The ciliated chambers are very minute, and the collar-cells 
excessively so. It is very difficult to examine them o^vlng to 
their small size and delicate structure Fig 2 D represents a collar¬ 
cell of a sponge seen under a very high power of the microscope 
in ideal conditions. 

The nature of the inhalent apertures m the external membrane 
has been much discussed as regards the Demospongi©, but the 
truth seems to be that their structure differs considerably even in 





Fig 2 —Sponge cella 

A=bubblo-oell8 o£ Bphydaha TniiUei'i, x 350 {after Weltner) B=geiDuiule- 
coll of SpongtUa laoustns oontaimnff gi*eeii oorpuscles (shaded dark), X 800 
{after W^tner), 0=gem mule-cell of EphydcUia bl&midniigxa showing “ tabloids ’* 
of food-matenal, X 1160 {after Wwni) D=oollar-cell ofEspereUa cegagroph^^ 
X 1600 {afier T^csmaer and J^e/kolJiartQig') F=:three stages m the development 
of a gemmule-spicule of ^ blembingta. {after Eiwis), X 666 F=outUne of 
porocytes of S prohferene, X ca 1290 fl=dermal cell, «=nuolenB, i 7 =pore, 
p c = pore-cell 
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closely allied species. At any rate this is the case as regards the 
Indian SpongxllcB, In all species the membrane is composed of 
flattened cells of irregular shape fitted together like the pieces of 
a puzzle-picture In some species (e. g., Sj^ongxUa carteri) the 
apertures in the membrane consist merely of spaces between 
adjacent cells, which may be a little more crowded together than 
IS usual. But in others (e. g , Sjpongilla jaroUferens and Bpongilla 
cramssimd) in which the pores are extremely small, each pore 
normally pierces the middle of a flat, nng-shaped cell or porocyte. 
Occasionally, however, a pore may be found that is enclosed 
by two narrow, crescent-shaped cells joined together at their 
tips to form a nng The porocytes of sponges like 8pongilla 
mrten are probably not actually missiug, hut instead of being m 
the external membrane are situated below the derma at the 
external entrance to the canals that carry water to the flagellated 
chambers or even at the entrance to the chambers themselves *. 
Some authors object on theoretical grounds to the statement that 
porocytes exist in the Demospongia, and it is possible that these cells 
have in this grade neither the same origin as, nor a precisely similar 
function to, the porocytes of other sponges. When they occur in 
the dermal membrane no great difficulty is experienced in seeing 
them under a sufficiently high power of the microscope, if the 
material is well preserved and mounted and stained in a suitable 
manner t. In most sponges the porocytes can contract in such a 
way that the aperture in their centre is practically closed, but 
this power appears to be possessed by the porocytes of Spongilla 
only to a very limited extent, although they closely resemble the 
porocytes of other sponges in appearance. 

The external membrane in many Spongillidee is prolonged 
round and above the oscula so as to form an oscular collar. This 
structure is highly contractile, but cannot close together. As a 
rule it is much more conspicuous in living sponges than in 
preserved specimens. 

It 18 not necessary to deal here with most of the cells that 
occur in the parenchyma or gelatinous part of the i^nge. A 
fall list of the lands that are found is given by Dr. Weltner in 
his “ Spongillidenstadien, V,** p 276 (Arch. Naturg. Berlin, lixiii 
(i), 1907) One kind must, however, be briefly noticed as being of 
some systematic importance, namely the “bubble-cells” (fig 2 A) 
that are characteristic of some species of Ephgdatia and other 
genera. These cells are comparatively large, spherical m form; 
each of them contains a globule of liquid which not only occupies 
the greater part of the cell, but forces the protoplasm to assume 
the form of a dehcate film Iming the cell-wall and covering the 


* Of Weltner, “ SpongiUidonatudien, V.'^Aroh Naturg Berlin. Ixriii fi) 
p 273 (1907) ^ 

t It 18 difficult to flee any trace of them in thin microtome sections A 
fragment of the membrane must be mounted whole 
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globule. In optical section bubble-cells ” Lave a certain resem¬ 
blance to porocytes, but the cell is of course imperforate and not 
flattened 

Skelbtoht ajtd Spioux-bis. 

In the Spongillidte the spicules and the skeleton are more 
important as regards the recognition of genera and species than 



B 



A. 


jPjg. 3 —Radial seotioiiB of fi-agments of the slceletons of Spongilla 

A, 8 crassisstma var orassior (from Bajshahi), B, S oartert (from 
Calcutta) , a=tran8TerBe, 6=radiatD3g flbies , a=external surface of the 
sponge 
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the soft parts. The skeleton is usually leticulate, but some¬ 
times consists of a mass of spicules almost without arrangement. 
The amount of spongm present is also different m different 
species. The spicules in a reticulate skeleton are arranged so as 
to form fibres of two kinds—radiating fibres, which radiate 
outwards from the centre of the sponge and frequently penetrate 
the external membrane, and transverse fibres, which run across 
from one radiating fibre to another. The fibres are composed of 
relatively large spicules (megaacleres) arranged parallel to one 
another, overlapping at the ends, and bound together by means 
of a more or less profuse secretion of spongm. In some species 
they are actually enclosed m a sheath of this substance. The 
radiating fibres are usually more distinct and stouter than the 
transverse ones, which are often represented by single spicules bub 
are sometimes splayed out at the ends so as to assume in outline 
the form of an hour-glass (fig. 3 B). The radiating fibres frequently 
raise up the membrane at their free extremities just as a tent- 
pole does a tent. 

Normal spicules of the skeleton are always rod-lilce or needle¬ 
like, and either blunt or pointed at both ends ; they are either 
smooth, granular, or covered with small spines. Sometimes 
spicules of the same type form a more or less u’regular transverse 
network at the base or on the surface of the sponge. 

From the systematiat's point of view, the structure of the free 
spicules found scattered in the substance and membrane of the 
sponge, and especially of those that form the armature of the 
gemmules, is of more importance than that of the skeleton- 
spicules. Free spicules are absent m many species ; when 



Fig 4 —Part of on oscular collar of Spo^iffiUa lactiAiTis subsp i etic'Hiaiay 
shoTTing arrangement of miorosoleres in the derma (magnified). 

present they are usually needle-like and pointed at the tips. In 
a few species, however, they are of variable or irregular form, or 
consist of several or many shafts meeting in a common centml 
nodule. In one genus (^Corvospongilla) they resemble a double 
grappling-iron m form, having a circle of strongly recurved hooks 
at both ends. The free mioroscleres, or flesh-spicules as they are 
often called, are either smooth, granular, or spiny. 
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Gemmule-apicules, which form a characteristic feature of the 
Spongilhdflc, are very seldom absent when the geiumules are 
mature. They are of the greatest importance in distinguishing 
the genera. In their simplest form they closely resemble the 
free microscleres, but in several genera they bear, either at or near 
one end or at or near both ends, transverse disks which are either 
smooth or indented round the edge. In one genus (^Pectisj^ongxlla) 
they are provided at both ends not with disks but with vertically 
parallel rows of spines resembling combs in appearance. 

The simpler spicules of the SpongilhdsB are formed in single 
•cells (see fig. 2 E), but those of more complicated shape are pro¬ 
duced by several cells acting in concert Bach spicule, although 
it IS formed mainly of hydrated sihca (opal), contains a slender 
organic filament running along its main axis inside the sihca. 
This filament, or rather the tube in which it is contained, is often 
•quite conspicuous, and in some species (e g., 8po'iig%Ua erassis- 
Sima) its termination is marked at both ends of the megasclere by 
a. minute conical protuberance m the sihca. 

Unless sponges are alchemists and can transmute one element 
into another, the material of which the spicules are made must 
ultimately come from the water in which the sponges live, or the 
rocks or other bodies to or near which they are attached. The 
amount of water that must pass through a large specimen of such 
a sponge as Bj^ongilla cart&n in order that it may obtain materials 
for its skeleton must be enormous, for silica is an insoluble sub¬ 
stance. I have noticed, however, that this sponge is particularly 
abundant and grows with special luxuriance in ponds in which 
•clothes are washed with soap, and my friend Mr. G. H. Tipper 
has suggested to me that possibly the alkah contomed in the soap¬ 
suds may assist the sponge in dissolving out the sihca contained 
m the mud at the bottom of the ponds. The question of how 
the mineral matter of the skeleton is obtained is, however, one 
4 ibout which we know nothing definite. 

The spongin that binds the skeleton-spicules together takes 
the form of a colourless or yellowish transparent membrane, 
which 18 often practically invisible. When very abundant it 
sometimes extends across the nodes of the skeleton as a delicate 
veil. In some sponges it also forms a basal membrane in contact 
with the object to which the sponge is attached, and in some 
such cases the spongm of the radiating fibres is in direct con- 
linuity with that of the basal membrane. 


OOLOUB iJJD OnOtTE. 

Most freshwater sponges have a bad odour, which is more 
marked in some species than m others. This odour is not 
peculiar to the SpongiUidse, for it is practically identical with that 
given out by the common marine sponge Halichondria ^aniota, 

i>2 
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Its function is probably protective, but how it is produced we do 
not know. 

The coloration o£ freshwater sponges is usually dull and 
uniform, but Pectvsporu/iUa aurea is of the brilliant yellow indi¬ 
cated by its name, while many species are of the bright green 
shade characteristic of chlorophyll, the colounng matter ot the 
leaves of plants. Many species are brown or grey, and some are 
almost white. 

These colours are due to one of three causes, or to a combina¬ 
tion of more than one of them, viz.:—(^i) the inhalation of solid 
inorganic particles, which are engulfed by the cells; (2) the 
presence in the cells of coloured substances, sohd or hqmd, pro¬ 
duced by the vital activities of the sponge; and (3) the presence 
in the cells of peculiar organized living bodies known as “ green 
corpuscles.” 

Sponges living in muddy water are often nearly black. This is 
because the cells of their parenchyma are gorged with very 
mmute solid particles of silt If a sponge of the kind is kept m 
clean water for a few days, it often becomes almost white. An 
interesting experiment is easily performed to illustrate the absorp¬ 
tion and final ehmination of solid colounng matter by placmg a 
living sponge (small specimens of 8pong%lla cartet'i are suitable) m 
a glass of clean water, and sprinkling finely powdered carmme in 
the water. In a few hours the sponge will be of a bright pink 
colour, but if only a little carmme is used at first and no more 
added, it will regain its normal greyish hue m a few days. 

The colouring matter produced by the sponge itself is of two 
kinds—pigment, winch is probably a waste product, and the 
substances produced directly by the ingestion of food or in the 
process of its digestion. When pigment is produced it takes the 
form of mmute granules lying m the cells of the parenchyma, 
the dermal membrane being as a rule colourless. Very httle is 
known about the pigments of freshwater sponges, and even less 
about the direct products of metabohsin. It is apparently the 
latter, however, that give many otherwise colourless sponges a 
shght pinkish or yellowish tmge directly due to the presence in 
cells of the parenchyma of minute liquid globules In one form 
of Sponqilla carteri these globules turn of a dark brown colour if 
treated with alcohol. The bnlliant colour of Peciispmgilla aurea 
is due not to solid granules but to a hquid or semi-liquid 
substance contained in the cells. 

The green corpuscles of the Spongilhd© are not present m all 
species. There is every reason to thmk that they represent a 
stage in the life-history of an alga, and that they enter the sponge 
in an active condition (see p 49). 

A fourth cause for the coloration of freshwater sponges may be 
noted briefly. It is not a normal one, but occurs commonly in 
certam forms (e. g , Spong%lla alba var. hengaUnsis) This cause is 
the growth in the canals and substance of the sponge of parasitic 
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algffi, which turn the whole organism of a dull green colour. 
They do not do so, however, until they have reduced it to a 
dying state. The commonest parasite of the kind is a filamentous 
species particularly common m brackish water in the G-anges 
delta. 


Extebnal Fobm and Consistency. 

The external form of sponges is very vanable, but each species, 
subspecies, or variety of the Spongillidm has normally a charac¬ 
teristic appearance. The European race of SJpong^lla lacustns^ 
for example, consists in favourable circunjstances of a fiattened 
basal part from which long cylindrical branches grow out; while 



j['ig 5—Part of a typo-apeciraen of Spongtlla laciLSiris 
bubsp reticiUaia (iiat. sue) 


in the Indian race of the species these bi'anches are flattened 
instead of being cylindrical, and anastomose freely. The struc¬ 
ture ot the branches is identical with that of the basal part. 
Many other species (for instance, Spongilla homhay&n^ and 
8 uUimd) never produce branches but always consist of lichenoid 
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or cushion-shaped masses. The appearance of S;pongiV.a craten- 
foTTiiis, when it is growing on a flattened surface which allows it 
to develop its natural form, is very characteristic, for it consists 
of little flattened masses that seem to be running out towards one 
another, just as though the sponge had been dropped, spoonful 
by spoonful, m a viscous condition from a teaspoon. Some 
species, such as Trochospongilla phillottiana^ cover large areas with 
a thm film of uniform thickness, while others (e. g, Spongilla 
alha and Ej^hydatia meyeni) consist of irregular masses, the 
surface of which bears numerous irregular ndges or conical,, 
subquadrate, or digitate processes. In a few forms (e. g., Gorvo^ 
spongtUa burynanica) the surface is covered with small turret- 
like projections of considerable regulanty, and some (e.g., 
gzlla crassimmd) naturally assume a spherical or oval shape with 
an absolutely smooth surface. 

The production of long branches is apparently rare in tropical 
freshwater sponges. 

The form of the oscula is characteristic in many cases. No 
other Indian species has them so large, or with such well-defined 
margins as SpongiUa carten (PI. 11, fig. 1) In many speciea 
(PL II, fig. 3) they have a stellate appearance owing to the fact 
that grooves in the substance of the sponge radiate round them 



Pigt G*—Eadial section through part of a dried sponge of 
Spongilla (n'oesisstma (from Calcutta), X 5. 

beneath the external membrane In other species they are quite- 
inconspicuous and very small. 

SpongiUidm differ greatly m consistency. Spongilla a'assissima 
and Corvospongilla lajptdosa are almost stony, although the former 
is extremely light, more bke pumice than true stone. Other 
species (e. g, TrocliosyongiUa Jatoncliiana) are hard but brittle,, 
while others again are soft and easily compressed, as S‘pong^lla 
lacuatris^ the variety moUis of S. ca'iten^ and B. watmfanmB. 
The consistency of a sponge depends on two factors—the number 
of spicules present, and the amount of spongin. In QowoBpongxllck 
lapidosa the number of spicules is very large indeed. They are 
not arranged so as to form a reticulate skeleton but interlock m 
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all directioBS, and there is hardly any spongin associated with 
them. In &j[)ong%lla crassiss^ima^ on the other hand, the number 
of spicules although large is not unusually so; but they form a 
very definitely reticulate skeleton, and are bound together by an 
unusually profuse secretion of spongin. In S, carten var. moUts 
both spicules and spongin are reduced to a mimmum, and the 
parenchyma is relatively more bulky than usual. 

VAnTAa?iON. 

Sponges are very variable organisms, and even a slight change 
in the envu'onment of the freshwater species often produces a 
considerable change in form and structure. Some species vary in 
accordance with the season, and others without apparent cause. 
Not only have many given rise to subspecies and varieties” that 
possess a certain stability, but most if nofc all are liable to smaller 
changes that apparently affect both the individual and the breed, 
at any rate for a period. 

(a) Seasonal Va7tatLon. 

Weltner has shown in a recent paper (Arch. Natg. Berlin, 
Ixnii (i), p 276, 1907) that in Europe those individuals of E'phy- 
dat\a which are found (exceptionally) in an active condition in 
winter differ considerably both as regards the number of their 
cells and their anatomy from those found in summer. In Calcutta 
the majority of the individuals of S'pongilla carien that are found 
in summer have their external surface unusually smooth and 
rounded, and contam in their parenchyma numerous cells the 
protoplasm of which is gorged with liquid. These celb give the 
whole sponge a faint pinkish tinge during life ; but if it is plunged 
in spirit, both the hquid in the cells and the spirit turn rapidly of 
a dark brown colour. Specimens of Spongxlla cratenforrms taken 
in a certain tank in Calcutta dunng the cold weather had the 
majority of the skeleton-spicules blunt, while the extremities of 
the gemmule-spicules were distinctly differentiated. Specimens 
of the same species taken from the same tank in July had the 
skeleton-spicules pointed, while the extremities of the gemmule- 
spicules were much less clearly differentiated. I have been unable 
to confirm this by observations made on sponges from other tanks, 
but it would certainly suggest that at any rate the breed of 
sponges in the tank first investigated was liable to seasonal 
variation. 


(b) Vanatio7i due directly to Environment, 

The characteristic external form of freshwater sponges is liable 
in most cases to be altered as a direct result of changes in the 
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environment. The following are two characteristic instances of 
this phenomenon. 

Certain shrubs with slender stems grow in the water at the edge 
of Igatpuri Lake. The stems of these shrubs support many large 
examples of SpongiMa carten, which are kept in almost constant 
motion owmg to the action of the wind on those parts of the 
shrnbs that are not under water. The surface of the sponges is 
so affected b 7 the currents of water thus set up against it that it 
is covered with deep grooves and high irregular ndges like cocks¬ 
combs. Less than a hundred yards from the lake there is a small 
pond m which Spongilla cartei'i is also abundant. Here it grows 
on stones at the bottom and has the characteristic and almost 
smooth form of the species. 

My second instance also refers in part to Jgatpun Lake. Corvo- 
tpongilla lapidosa is common in the lake on the lower surface of 
stones, and also ocscurs at Hasik, about thirty miles away, on the 
walls of a conduit of dirty water. In the latter situation it baa 
the form of large sheets of a blackish colour, with the surface 
corrugated and the oscula inconspicuous, while m the clear waters 
of the lake it is of a pale yellowish colour, occurs m small lichenoid 
patches, and has its oscula rendered conspicuous, in spite of their 
minute size, by being raised on little conical eminences in such a 
way that they resemble the craters of volcanoes in miniature. 

Both the !l^ropean and the Indian races of 8pongxlla lacustns 
fail to develop branches if growling in unfavourable conditions. In 
specimens obtained from the Eiver Spree near Berlm these struc¬ 
tures are sometimes many inches in length; while in mature 
specimens taken under stones in Loch Baa in the Island of Mull 
the whole organism consisted of a minute cushion-shaped mass less 
than an mch in diameter, and was also deficient in spicules. Both 
these breeds belong to the same species, and probably differ as a 
direct result of differences m environment. 

(c) Variation without apparent cause. 

Plate I in this volume illustrates an excellent example of 
variation in external form to which it is impossible to assign a 
cause with any degree of confidence. The three specimens figured 
were all taken in the same pond, and at the same season, but m 
different years. It is possible that the change in form, which was 
not peculiar to a few individuals but to all those in several adjacent 
ponds, was due to a difference in the salinity of the water brought 
about by a more or less abundant rainfall; but of this I have been 
able to obtain no evidence in succeeding years. 

Many SpongiUidse vary without apparent cause as regards the 
shape, size, and proportions of their spicules. This is the case as 
regards moat species of Buspongilla and Ephydatia^ and is a fact 
to which careful consideration has to be given in separating the 
species. 
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Ntjtbition. 

Very little is known about the natural food of freshwater 
sponges, except that it must be of an organic nature and must 
be either in a very finely divided or lu a hquid condition. The 
cells of the sponge seem to have the power of selecting suitable 
food from the water that fiows past them, and it is known that 
they will absorb milk. The fact that they engulf minute particles 
of silt does not prove that they lack the power of selection, 
for extraneous matter is taken up by them not only as food but 
in order that it may be ehininated. Silt would soon block up 
the canals and so put a stop to the vital activity of the sponge, 
if it were not got rid of, and presumably it is only taken into 
the cells in order tliat they may pass it on and finally disgorge 
it m such a way or in such a position that it may be carried out 
of the oscula. The siliceous part of it may be used in forming 
spicules. 

It is generally believed that the green corpuscles play an im¬ 
portant part in the nutrition of those sponges in which they 
occur, and there can be no doubt that these bodies have the power 
pecuhar to all organisms that produce chlorophyll of obtaming 
nutntive substances dii'ect from water and carbonic oxide through 
the action of sunlight. Possibly they hand on some of the nourish¬ 
ment thus obtained to the sponges in which they live, or benefit 
them by the free oxygen given out in the process, but many 
SpongilhdoB do well without them, even when hving in identic^ 
conditions with species in which they abound. 

Ebpeoduction. 

Both eggs and buds are produced by freshwater sponges (the 
latter rarely except by one species), while their gemmules attain 
an elaboration of structure not observed in any other family of 
sponges. 

Probably all Spongillidss are potentially monoecious, that is to 
say, able to produce both eggs and spermatozoa. In one Indian 
species, however, in which budding is unusually common (viz. 
S'pongilla jprolifei'eii8\ sexual reproduction takes place very seldom, 
it ever. It is not known whether the eggs of sponges are fer¬ 
tilized by spermatozoa from the individual that produces the egg 
or by those of other individuals, but not improbably both methods 
of fertilization occur. 

The egg of a freshwater sponge does not diflfer materially from 
that of other animals. When mature it is a relatively large 
spherical cell containing abundant food-matenal and situated in 
some natural cavity of the sponge. In the earlier stages of its 
growth, however, it exhibits amoeboid movements, and makes its 
way through the common jelly. As it approaches maturity it is 
surrounded by other cells which contain granules of food- 
matenal. The food-matenal is apparently transferred by them 
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in a slightly altered fonn to the egg The egg has no shell, but 
m some species (e g Epliydatxa blemh%ng%a*) it is surrounded, 
after fertilization, by gland-cells belonging to the parent sponge, 
which secrete round it a membrane of spongin Development 
goes on within the chamber thus formed until the larva is ready 
to assume a free life. 

The spermatozoon is also like that of other animals, consisting 
of a rounded head and a lash-hke tail, the movements of which 
enable it to move rapidly through the water Spermatozoa are 
produced m SpongiUa from spherical cells not unlike the eggs in 
general appearance. The contents of these cells divide and sub¬ 
divide in such a way that they finally consist of a mass of 
spermatozoa surrounded by a single covering ceU, which they 
finally rupture, and so escape. 



Fig 7—Diagram of a vertical section through the gemmulo of 
SpOTigtlla probferens 

A=oellular contents, B = mternal chitmous layer, 0=external chitinoue 
layer; D=spneuuiatic coat, E=geTnmule-Bpicul 0 , F — external menibrnae* 
Q-=forammal tubule 


Gemmules are asexual reproductive bodies peculiar to the 
sponges, but nob to the Spougilhdffi. They resemble the stato- 
blasts of the phylactolsematous polyzoa m general structure as 
well as in function, which is mainly that of preserving the race- 
from destruction by such agencies as drought, starvation, and 
temperatures that aie either too high or too low for its activities. 
This function they are enabled to perform by the facts that they 
are provided with coverings not only very hard hut also fitted to 
resist the unfavourable agencies to which the geuimules aiB likely 


* Rec Ind Mus i, p 269 (1907) 
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to be exposed, and that they contain abundant food-material of 
which use can be made as soon as favourable conditions occur 
again. 

Internally the gemmole consists of a mass of cells containing 
food-matenal m what ina^ be called a tabloid form, for it consists 
of minutely granular plate-like bodies. These cells are enclosed in 
a flask-like receptacle, the walls of which consist of two chitinous 
layers, a delicate inner membrane and an outer one of considerable 
stoutness. The mouth of the flask is closed by an extension 
of the inner membrane, and in some species is surrounded 
by a tubular extension of the exfternal membrane known as the 
foraminal tubule. Externally the gemmule is usually covered by 
what IS called a “pneumatic coat,” also of “ chitin” (spongm)^ 
but usually of great relative thickness and honeycombed by spaces 
which contain air, rendenug the structure buoyant. The pneu¬ 
matic coat also contains the microscleres characteristic of the 
species; it is often limited externally by a third chitinous mem¬ 
brane, on which more gemmule-spicules sometimes lie parallel to 
the surface. 

The cells from which those of the gemmiiles are derived are 
akin in origin to those that give rise to eggs and spermatozoa. 
Some zoologists are therefore of the opinion that the development 
of the gemmule is an instance of par then ogenesis—that is to sav 
of an organism arising from an egg that has not been fertilized. 
But some of the collar-cells, although most of them originate from 
the external ciliated cells of the larva, have a similar origiu. The 
buildmg-up of the gemmule affords an excellent instance of the 
active co-operation that exists between the cells of sponges, and of 
their mobility, for the food-material that has to be stored up la 
brought by cells from all parts of the sponge, and these cells retire 
after discharging their load into those of the young gemmule. 

The formation of the gemmule of Ephydatia hlemhingia, a 
Malayan species not yet found m India, is described in detail 
by Dr. E. Evans (Q. J. Microsc. Soi. London, xliv, p 81, 
1901) 

Gemmules are produced by the freshw'ater sponges of Europe^ 
N. America and Japan at the approach of wnter, but in the 
tropical parts of India they are formed more frequently at the 
approach of the hot weather (p. 4) After they are fully formed 
the sponge that has produced them dies, and as a rule disinte¬ 
grates more or less completely. In some species, however, the 
greater part of the skeleton remains intact, if it is not disturbed^ 
and retains some of the gemmules in its meshwork, where they 
finally germinate. Other gemmules are set free. Some of them 
float on the surface of the water, others sink to the bottom. In 
any case all of them undergo a period of quiescence before ger- 
mmating. It has been found that they can be kept dry for two 
years without dying. 

The function of the special spicules with which the gemmules 
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of the SpoDgiUidsB are provided appears to be not only to protect 
them bat more especially to weight them to the extent suitable to 
the habits of each species. Species that inhabit running water, 
for example, in some cases have heavier gemmule-spicules than 
those that live m stagnant water, and their gemmules are the less 
easily earned away by the currents of the nver. The gemmules 
of sponges growing in lakes are sometimes deficient m spicules. 
This IS the case as regards the form of Spongilla lacustns found 
in Lake Baa, Isle of Mull, as regards S, helvetica from the Lake 
of Geneva, S. moorei from Lake Tanganyika, and S. coggim from 
Tali-Eu in Yunnan ; also as regards the species of Spongilla and 
EjpJiydatia found in Lake Baikal, many ot the sponges of which are 
said never to produce gemmules. 

Except in the genus Corvo»jgongilla and the subgenus Strato- 
spong'dla^ in both of which the air-spaces of the gemmules are 
usually no more than cavities between different chitinous mem¬ 
branes, the pneumatic coat is either “granular’' or “cellular.” 
Neither of these terms, however, must be understood in a physio¬ 
logical sense, for what appear to be granules in a granular coat 
are actually minute bubbles of air contained in little cavities in a 
foam-like mass of chitm (or rather spongin), while the cells m 
a cellular one are only larger and more regular air-spaces with 
thm polygonal walls and flat horizontal partitions. The walls of 
these spaces are said in some cases to contain a considerable 
amount of silica. 

The gemmules with their various coverings are usually spherical 
in shape, but in some species they are oval or depressed in outline. 
They lie as a rule free m the substance of the sponge, but m some 
species adhere at its base to the object to which it is attached. 
La some species they are joined together in groups, but m most 
they aie quite free one from another. 

Reproductive buds * are produced, so far as is known, by very 
few jSpongilhdae, although they are common enough m some other 
groups of sponges. In the only freshwater species in which they 
have been found to form a habitual means of reproduction, namely 
in Sjpongilla proUfei^ens, they have much the appearance of abortive 
branches, and it is possible that they have been overlooked for this 
reason m other species, for they were noticed by Laurent in 
Spongilla lacustns as long ago as 1840 (OE. 8^. Acad. Sci. Pans, 
XI, p 478). The buds noticed by Laurent, however, were only pro¬ 
duced by very young sponges, and were of a different nature from 
those of S, prolifereias^ perhaps representing a form of fission 
rather than true budding (see ‘Voyage de la Bomte: Zoophyto- 
logie,’ Spongiaires, pi i (Pans, 1844)). 

In Spongtlla prohfei ens, a common Indian species, the buds anse 


* Prohferataon whereby more than one osculuni is produced is really a form 
of budding, but in most sponges this has become no longer a mode of repro¬ 
duction but the normal method by which size is increased, and must therefore 
be considered merely as a vegetative process 
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as thickenings o£ the strands of cells accompanying the radiating 
spicnle-fibres of the skeleton, which project outwards from the 
surface of the sponge The thickenings originate beneath the 
surface and contain, at the earliest stage at which I have as yet 
examined them, all the elements of the adult organism (%, e, flesh- 
spicules, cihated chambers, efferent and afferent canals, paren¬ 
chyma-cells of various sorts) except skeleton fibres, gemmules, and 
a dermal membrane A section at this period closely resembles one 
of an adult sponge, except that the structure is more compact, 
the parenchyma hemg relatively bulky and the canals of small 
diameter. 

Laurent observed reproduction by splitting in young individuals 
of Spongilla^ but I have not been able to obtain evidence myself 
that this method of reproduction occurs normally in Indian 
species In injured specimens of JSpong'iUa carten, however, I 
have observed a phenomenon that seems to be rather an abnormal 
form of budding, httle rounded masses of cells making their way 
to the ends of the radiating skeleton fibres and becoming trans¬ 
formed into young sponges, which break loose and so start an 
independent existence Possibly the buds observed by Laurent 
in S. lacustrts were of a similar nature. 


Dbvblopmbwt. 

(a) Ft om the Egg. 

After fertilization, the egg, lying in its cavity in the sponge, 
undergoes a complete segmentation; that is to say, becomes 
divided into a number of cells without any residuum remaining 
The segmentation, however, is not equal, for it results in the 
formation of cells of two distinct types, one larger and less 
numerous than the other. As the process contmues a pear- 
shaped body IS produced, solid at the broader end, which consists 
of the larger cells, but hollow at the other. iFurther changes 
result in the whole of the external surface becoming ciliated or 
covered with fine protoplasmic lashes, each of which arises from a 
single small cell, considerable differentiation now takes place 
among the cells, and spicules begin to appear. At this stage or 
earlier (for there seem to be differences in different species and 
individuals as to the stage at which the young sponge escapes) 
the larva makes its way out of the parent sponge. After a brief 
period of free life, m which it swims rapidly through the water 
by means of its cilia, it fixes itself by the broad end to some 
solid object (from which it can never move again) and undergoes 
a final metamorphosis. Durmg this process the ciliated cells of 
the external layer make their way, either by a folding-in of tho 
whole layer or in groups of cells, into the interior, there change 
into collar-cells and arrange themselves m special cavities—the 
cihated chambers of the adult. Ihnally an oacnlum, poree^ &o., 
are formed, and the sponge is complete. 
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This, of course, is the merest outhne of what occurs; other 
-changes that take place during the metamorphosis are of great 
theoretical interest, but cannot be discussed here. The student 
may reler to Dr. E. Evans’s account of the larval development of 
SjpongiUa lacu&iris m the Q. J. Mierosc. Sci. London, xlii, p. 303 
(1899). 


(b) the Gemmule 

The penod for which the gemmule lies dormant probably de¬ 
pends to some extent upon environment and to some extent on 
the species to Inch it belongs. Carter found that if he cleaned 
gemmules with a handkerchief and placed them in water exposed 
to sunlight, they germinated m a few days; but m Calcutta 
gemmules of Sj^ongtlla alba vai. hengaleiiais treated in this way 
and placed in my aquarium at the beginning of the hot weather, 
did not germinate until well on m the “ rams.” Even then, after 
about five months, only a few of them did so. Zykoff found that 
m Europe gemmules kept for two yeai’s were still aJive and able 
to germinate. 

Q-ermination consists in the cellular contents of the gemmule 
bursting the membrane or membranes m w^hich they are enclosed, 
and making their w ay out of the gemmule in the form of a delicate 
whitish mass, which sometimes issues through the natural aperture 
m the outer chitinous coat and sometimes through an actual rent 
in this coat. In the latter case the development of the young 
sponge IS more advanced than m the former. 

The fullest account of development from the gemmule as yet 
pubhshed is by Zykoff, and refers to Ephydaiia in Europe (Biol. 
Centralbl. Berlin, xu, p. 713,1892). 

His investigations show that the bursting of the gemmule is 
not merely a mechanical effect of moisture or any such agency but 
18 due to development of the cellular contents, wbch at the time 
tfiey escape have at least undergone differentiation into two layers. 
Ot the more important soft structures m the sponge the osculum 
18 the first to appear, the ciliated chambers being formed later. 
This 38 the opposite of what occurs in the case of the bud, but m 
bolh cases the aperture appears to be produced by the pressure of 
water m the organism. The manner and order in which the 
different kinds ot cells originate in the sponge derived from a 
gemmule give support to the view that the primitive cell- 
layers on which morphologists lay great stress are not of any 
great importance so faa- as sponges are concerned. 


(c) Develojgmenl of the Bud. 

As the bud of Sj^ongilla jorohferens grows it makes its way up 
the skeleton-fibre to which it was originally attached, pushing the 
dermal membrane, w'hich expands with its grow th, before it. The 
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skeleton-fibre does not, however, continue to grow in the bud, in 
which a number of finer fibres make their appearance, radiating 
from a point approximately at the centre oE the mass. As the 
bud projects more and more from the surface of the sponge the 
dermal membrane contracts at its base, so as finally to separate it 
from its parent. Purther details are given on p 74. 

Habitat. 

Mr. Edward Pott's^, writing on the freshwater sponges of 
North America, says :—“ These organisms have occasionally been 
discovered growing in water unfit for domestic uses; but as a 
rule they prefer pure water, and in my experience the finest 
specimens have always been found where they are subjected to 
the most rapid currents ” True as this is of the Spongillidae of 
temperate chmates, it is hardly apphcable to those of tropical 
India, for in this country we find many species growing most 
luxuriantly and commonly in water that would certainly be con¬ 
sidered unfit for domestic purposes in a country in which sanitar- 
tion was treated as a science. Some species, indeed, are only 
found in ponds of water polluted by humau agency, and such 
ponds, provided that other conditions are favourable, are perhaps 
the best collecting grounds Other favourable conditions consist 
m a due mixture ot hght and shade, a lack of disturbance such 
as that caused by cleaning out the pond, and above all in the 
presence of objects suitable for the suppoit of sponges. 

I do not know exactly why light and shade must be mixed in a 
habitat favourable for the growth of sponges, for most species 
prefer shade, if it be nob too dense; but it is certaiuly the case 
that, with a few exceptions, Indian Spongilhdm flourish best in 
water shaded at the edges by trees and exposed to sunhght else¬ 
where. One of the exceptions to this rule is the Indian race of 
Sj^onyilla lacusti'is, which is found in small pools of water m sand- 
dunes without a particle of shade. Several species are only found 
on the lower surface of atones and roots in circumstances which 
do nob suggest that their position merely protects them from mud, 
which, as Mr. Potts points out, is their “ great enemy.” A notable 
instance is Ti oohosponcjilla pennsylvanica^ w^hich is found hiding 
away from light in America and Europe as well as in India. 

It 18 curious that it should be easy to exterminate the sponges 
in a pond by cleamng it out, for one would have thought that 
sufficient gemmules would have remained at the edge, or would 
have been brought rapidly from elsewhere, to restock the water. 
Mr. Green has, however, noted that Bpollg^lla eartet'i has disap¬ 
peared for some years from a small lake at Peradeniya in which it 
was formerly abundant, owing to the lake having been cleaned 


* P Ac. Pliilad 1887, p. 162. 
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out, and I liave made similar observations on several occasions in 
Calcutta. 

The question of the objects to which sponges attach themselves 
is one intimately connected with that o£ the injury done them by 
mud The delta of the Q-auges is one of the muddiest districts on 
earth. There are no stones or rocks in the nvers and ponds, but 
mud everywhere. If a sponge settles in the mud its canals are 
rapidly choked, its vital processes cease, and it dies. In this part 
of India, therefore, most sponges are found fixed either to floating 
objects such as logs of wood, to vertical objects such as the stems 
of bulrushes and other aquatic plants, or to the tips of branches 
that overhang the water and become submerged during the “rams.” 
In Calcutta man has un«T.ttiugly come to the assistance of the 
sponges, not only by digging tanks but also by building “ bathing- 
ghats” of brick at the edge, and constructing, with aesthetic 
mtentions if not results, masses of artificial concrete rocks m or 
surrounding the water. There are at least two sponges (the typical 
form of Spongilla alba and EpJiydatia meyem) which in Calcutta 
are only found attached to such objects. The form of alba, 
however, that is found in ponds of brackish water m the Gangetic 
delta has not derived this artificial assistance from man, except in 
the few places where brick bridges have been built, and attaches 
itself to the stem and roots of a kmd of grass that grows at the 
edge of brackish water. This sponge seems to have become 
immune even to mud, the particles of which are swallowed by its 
cells and finally got rid of without blocking up the canals. 

Several Indian sponges are only found adhering to stones and 
rocks. Among these species Gorvosjpongilla lapidoaa and our repre¬ 
sentatives of the siibgenus StratospongUla are noteworthy. Some 
forms (e. g jSjpongiMa cartey'i and S, c? aieriformta) seem, however, 
to be just as much at home in muddy as in rocky localities, although 
they avoid the mud itself. 

There is much indirect evidence that the larvae of freshwater 
sponges exercise a power of selection as regards the objects to 
which they affix themselves on setthng down for life. 

Pew SpongillidsB are found in sdt or brackish water, but 
Spongilla alba var. hengalensia has been found in both, and is 
abundant in the latter; indeed, it has not been found in pure 
fresh water. Spongilla t'avanconca has only been found in slightly 
brackish water, while S, lacastris subsp. reticulata and Dosilia 
jplumosa occur in both fresh and brackish water, although rarely 
m the latter. The Spongillid® are essentially a freshwater family, 
and those forms that are found in any hut pure fresh water must 
be regarded as aberrant or unusually tolerant in their habits, not 
as primitive manne forms that still hnger halfway to the sea. 
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Anikals and Plants ooiiMONLY associated wiih 
Fbeshwatbr Sponges. 

(a) Enemies, 

Freshwater sponges have few living enemies Indeed, it is 
diflScnlt to say exactly what is an enemy of a creature so loosely 
organized as a sponge There can be little doubt, in any case, 
that the neuropteroid larva (Sisi/ra indica) which sucks the cells of 
several species should be classed in this category, and it is note¬ 
worthy that several species of the same genus also occur in Europe 
and N. America which also attack sponges. Other animals that 
may be enemies are a midge larva (Tanypm sp.) and certain worms 
that bore through the parenchyma (p. 93), but I know of no 
animal that devours sponges bodily, so long as they are uninjured. 
If their external membrane is destroyed, they are immediately 
attacked by various httle fish and also by snails of the genera 
Limncea and Platiorbis^ and prawns of the genus PaUjemon, 

Their most active and obvious enemy is a plant, not an animal, 
—to wit, a filamentous alga that blocks up their canals by its 
rapid growth (p 79) 


(b) Beneficial Oiganisms, 

The most abundant and possibly the most important organisms 
that may be considered as benefactors to the Spongillidm are the 
green corpuscles that live in the cells of certain species (fig. 2, 
p. 31), notably Spongilla lamstna^ S. prohfenns^^ and Dosilia 
plumosa. I have already said that these bodies are m all proba¬ 
bility algm which live free m the water and move actively at one 
stage of their existence, but some of them are handed on directly 
from a sponge to its descendants in the cells of the gemmule. 
In their quiescent stage they have been studied by several 
zoologists, notably by Sir Eay Lankester* and Er. W. Weltnert, 
but the strongest light that has been cast on their origin is given 
by the researches of Dr F. W. Gamble and Mr F. Keeble (Q. J, 
Microsc Sci, London, xlvn, p. 363, 1904, and li, p. 167, 1907). 
These researches do not refer directly to the Spongihidae but to a 
little flat-worm that hves in the sea, Oonvoluta roscqffiensts. The 
green corpuscles of this worm so closely resemble those of SpotigiTla 
that we are justified m supposing a similanty of origin. It has 
been shown by the authors cited that the green corpuscles of the 
woim are at one stage minute free-hving organisms provided at 
one end with four flagella and at the other with a red pigment spot. 
The investigators are of the opinion that these organisms exhibit 


* Q J Micpose. Sol London, rui, p. 229 (1882) 
1* Ai*c}i. Naturg Berlin, lix (i), p 2(50 (1893) 
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thfc essential characters o£ the algae known as Chlamydomonadae, 
and. that after they have entered the worm they play for it the 
part of an excretory system. 

As they exist in the cells of S^pmxgilla the corpuscles are minute 
oval bodies of a bright green colour and each containing a highly 
refraetile colourless granule. A cousideiable number may be 
present in a single cell. It is found m European sponges that 
they lose then* green colour if the sponge is not exposed to bnght 
sunlight. In Ladia, however, where the light is stronger, this is 
not always the case. Even when the colour goes, the corpuscles can 
still be distinguished as pale images of their green embodiment. 
They are called GhloreUa by botanists, who have studied their hfe- 
hifltory but have not yet discovered the full cycle. See Beyennck 
m the Botan. Zeitung for 1890 (vol. xlviii, p. 730, pL vii; Leipzig), 
and for further references "West’s ‘ British Eresh^^ ater Algss,’ p 230 
(1904). 

The list of beneficent organisms less commonly present than the 
green corpuscles includes a CJnronomiis larva that builds pai‘chment- 
like tubes in the substance of Sj^ongilla carten and so assists m 
supporting the sponge, and of a pecuhar httle worm {ChcBtogaster 
spongillcB *) that appears to assist in cleaning up the skeleton of 
the same sponge at the approach of the hot weather and m 
setting free the gemmules (p. 93). 

(c) Ch'ganisms that taJce shelter m the Sponge or adhex e 
to It esotemally. 

There are many animals which take shelter in the cavities of 
the sponge without apparently assisting it in any way. Among 
these are the little fish Qohius alcochit, which lays its eggs inside 
the oscula of S, cax texn, thus ensunng not only protection but also 
a proper supply of oxygen for them (p. 94); the molluscs (Oor- 
hula spp ) found inside S, alba var hengalensts (p. 78), and the 
Isopod (Tackcea spongillKola) that makes its way into the oscula 
of Spongilla cax'ten and S cratei'ifomus (pp. 86, 94). 

In Europe a peculiar ciliated Protozoon (Tnchodina spongillce) 
IB found attached to the external sui’face of freshwater sponges 
I have noticed a similar species at Igatpiiri on Spongilla cnat&xn- 
fomuSy but it has not yet been identified It probably has no 
effect, good or bad, on the sponge. 

Eubshwateh Sbom-ges in miaiion to Man. 

In dealing with Spoxigilla carten I have suggested that sponges 
may be of some hygienic importance in absorbing putrid organic 
matter from water used both for ablutionary and for drinking 
purposes, as is so commonly the case with regard to ponds m 
India. Their bad odour has caused some species of Spongilhdse 

* Journ As l3oc Beng n. s n, 1906, p 189 
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to be regarded as capable of polluting water, but a mere bad odour 
does not necessarily imply that they are insanitary. 

Unless my suggestion that sponges purify water used for 
drinkmg purposes by absorbing putod matter should prove to be 
supported by fact, the SpongilhdsB cannot be said to be of any 
practical benefit to man. The only harm that has been imputed 
to them is that of polluting water of blocking up water-pipes 
by their growth—a very rare occurrence,—and of causing irrita¬ 
tion to the human skin by means of their spicules—a still rarer 
one. At least one instance is, however, reported in which men 
digging in a place where a pond had once been were attacked by 
a troublesome rash probably due to the presence of sponge- 
spicules in the earth, and students of the freshwater sponges 
should be careful not to rub their eyes after handhng dried 
specimens. 


iNDIiLir SpONGILLIDJE OOMPAEBD with those OB OTHBE 
CoUNTEIEB. 

In Weltner’s catalogue of the freshwater sponges (1895) 
seventy-six recent species of SpongiUidfs (excluding Zuhosmirshia) 
are enumerated, and the number now known is well over a 
hundred. In India we have twenty-nine species, subspecies, and 
varieties, while from the whole of Europe only about a dozen are 
known. In the neighbourhood of Calcutta nine species, repre¬ 
senting three genera and a subgenus, have been found; all of 
them occur in the Museum taiik. The only other region of 
similar extent that can compare with India as regards the richness 
of its freshwater sponge fauna is that of the Amazon, from which 
about twenty species are known. From the whole of North 
America, which has probably been better explored than any other 
continent so far as Spongilhdae are concerned, only twenty-seven 
or twenty-eight species have been recorded 

The Indian species fall into seven genera, one of which 
(JSpongilla) consists of three subgenera. With one exception 
(that of Peotis^wnf/illa, which has only been found in Southern 
India) these genera have a wide distribution over the earth’s 
surface, and this is also the case as regards the subgenera of 
Sjpongilla. Four genera {Heteromeyema, Acalle^ Parmula^ and 
Uruguaya) that have not yet been found in India are known to 
exist elsewhere. 

Five of the Indian species are known to occur lu Europe, viz., 
Spongilla lacusti'^s, S. crateriformis^ 5. carten^ S, fi'agilis, Trocho- 
spongilJa ipennsyJvanica ; while Ejp7iydat%a meyeni is mtermediate 
between the two commonest representatives of its genus in the 
Holarctic Zone, Ephydatia JiuviaUlis and E, midleri Of the 
species that occur both m India and in Europe, two {Spongilla 

* See Potta, Proo Ao. Philod 1884, p 28 
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lacustris and S. fragilis) ore found m this country in forms suffi¬ 
ciently distinct to be regarded as subspecies or local races. Perhaps 
this course should also be taken as regards the Indian forms of 
S, carteri^ of which, however, the commonest of the Indian races 
would be the typical one ; bat /S^ cratmfomm and T, jgennsyhamca 
seem to preserve their specific characters free from modification, 
whether they are found m Europe, Asia, or America. 

The freshwater sponges of Africa have been comparatively little 
studied, but two Indian species have been discovered, horn- 
hayensis lu Natal and S. alba var cerehellaia in Egypt. Several of 
the species from the Malabar Zone are, moreover, closely alhed 
to Afncan forms (p. 11). 

Fossil SpoNGiLLiu-ffi. 

The Spongillidm are an ancient family. Toung described a 
species {^ponmlla j^urbecke^ms) from the Upper Jurassic of Dorset 
(Q-eol. Mag. London (new senes) v, p 220 (1878)), while spicules, 
assigned by Ehrenberg to various genera but actually those of 
SpongUla laoustm or allied forms, have been found in the Miocene 
of Bohemia (see Ehrenberg’s ‘Atlas fur Micro-Geologie/ pi. ii 
(Leipzig, 1864), and Trailer in Eoldt Kozl., Budapest, 1895, 
p. 211). Ephydaim is also known in a fossil condihon, but is 
probably less ancient than ^pongilla. 

Ehrenberg found many sponge spicules in earth from various 
parts of the Indian Empire (including Baluchistan, Mangalore, 
Calcutta, the Nicobars and Nepal) and elsewhere, and it might 
be possible to guess at the identity of some of the more con¬ 
spicuous species figured m his ‘Atlas.' The identification of 
sponges from isolated spicules is, however, always a matter of 
doubt, and in some cases Ehrenberg probably assigned spicules 
belonging to entirely different famihes or even orders to the same 
genus, while he frequently attributed the different spicules of the 
same species to different genera. Among his fossil (or supposed 
fossil) genera that may be assigned to the Spongilhdm wholly or 
m part are Aphidiscusy SpongolithUy Liihaste'i'icus and LitJio- 
sph^'%d%umy many of the species of these “genera” certainly 
belonging to SponyUla and Ephydatia, 


Oeibntal Spongillidjs not xet found in India. 

Few freshwater sponges that have not been found m India are 
as vet known from the Oriental Eegiou, and there is positive as 
well as negative evidence that SpongiUidm are less abundant in 
Malaysia than in this country. The followmg hst includes 
the names of those that have been found, with notes regarding 
each species. It is quite possible that any one of them may be 
found at any time within the geographical boundaries laid down 
for this ‘ Fauna.' I have examined types or co-types in aU cases 
except that of Ephydaiia fortis^ Weltner. 
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I Spongilla {EiispongiUa) microscl&nfera Anuandale (Phibp- 

pines), P. TJ.S. Mus. xxxvii, p. 131 (1909) 

This sponge is closely related to S, lacustrts, but apparently does 
not produce branches. It is remarkable for the enormous number 
of microscleres in its parenchyma. 

II S, (EuspongiUa) pTiilyppinensis"^, Annandale (Philippines). 

P. U.S. Mus. xxxvi, p. 629 (1909) 

Eelated to ;8f. alba and still more closely to S. sceptnoides of 
Australia. Prom the former it is readily distinguished by having 
minutely spined megascleres, green corpuscles, slender gemmule- 
spicules with short spines and no free microscleres. 

m. S Eusporu/tUa) yunnanmsis*^ Annandale (W. China). 
Eec. Ind. Mus. v, p. 197 (1910). 

Apparently allied to S, phihpptnens^s but with smooth skeleton- 
spicules and a more delicate skeleton. 

IV. S. (Straiospongilla) 8%nensis*, Annandale (Pooohow, China) 

P. U.S. Mus xxxviii, p. 183 (1910). 

This species and jSf. arereferied to JStmtospongilla with 

some doubt. Their gemmules are intermediate m structure 
between those of that subgenus and those of Euspongilla In 
S. sinensis the gemmules are packed together in groups at the base 
of the sponge, and their spicules are smooth, stout, and gradually 
pointed. 

V. S. {Stratospongilla) dementis^, Annandale (Philippines). 

P. U.S, Mus. xxxvi, p. 631 (1909) 

The gemmules are single and closely adherent at the base o£ 
the sponge. Their spicules are very slender and minutely spined 

VI. S, Stratospongilla) coggini*^^ Annandale (W. Chma). Eec. 

Ind. Mus. v, p. 198 (1910) 

The gemmules apparently lack microscleres. They resemble 
those ot B. dementis^ to which the species is probably related, in 
other respects. The skeleton-spicules are spiny and rather stout, 
the species being strongly developed at the two ends 

VII S (5iruiosjoon^2ZZa)^ma<rawa*, Weber (Malay Archipelago). 
Zool. Ergebnisse einer Eeise in hliederlandisch Ost-Indien, 
1, p. 38 (1890) 

Closely alhed to B, xndiea (p. 100) but with pointed skeleton- 
spicules. 

VIII. /eras, Weltner (Philippines) Arch.Naturgesch. 

1x1 (i), p 141 (1895). 

This species is remarkable for the great development of the 
spines on the shaft of the gemmule-spicules. 
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IX. Bphydatia hogorenm^, Weber (Malay Archipelago). Zool, 

Ergebniflse einer Eeise m Xiederlandisch Ost-Indien, i, 
p.33 (1890). 

The gem mule-spicules have rather narrow flattish disks, the 
edge of which is feebly but closely serrated. 

X. E. blembingm Evans (Malay Peninsula). Q, J. Microac. Sci. 

London, xliv, p. 81 (1901). 

The gemmules resemble those of Dosiha jdiimosa but aie 
spherical. There are no free microscleres 

XI. Tubella vesparium*^ v. Martens (Borneo). Arch. iN’aturg 

Berlin, xniv, p. 62 (1868) 

Closely related to T, veaparmdes (p. 189), but with spiny 
megascleres. 


As regards Spongilla decxpieYis Weber, from the Malay_Archi¬ 
pelago, see p. 97. 


U. 


Histoet op thb STtmx op Pebshwatbr Spongbs. 

The bath-sponge was known to the Greeks at an early date, and 
Homer refers to it as being used for cleansing furniture, 
for expunging writing, and for ablutionary purposes. He also 
mentions its pecuhar structure, with many holes.” Many 
things besides,” wrote the Enghsh naturalist Bay in his ‘ Historia 
Plantarum ^ (1686), “ regarding the powers and uses of sponges 
have the Ancients: to them refer.” Eay himself descnhes at 
least one freshwater species, which had been found in an English 
river, and refers to what may be another as having been brought 
from America. In the eighteenth century Linne, Pallas and 
other authors descnbed the commoner European Spongillid© in 
general terms, sometimes as plants and sometimes as animals, 
more usually as zoophytes or ** plant-animals ” partaking of the 
nature of both kingdoms The gemmules were noted and referred 
to as seeds. The early naturalists of the Linnaean Epoch, 
however, added little to the general knowledge of the SpongiDidae, 
being occupied with theory in which theological disputes were 
involved rather than actual observation, and, notwithstanding the 
fact that the animal nature of sponges was clearly demonstrated 
by Bills t in 1766, it was not until the nineteenth century was 
well advanced that zoologists could regal’d sponges in anything 
like an impartial inanuer. 

One of the pioneers in the scientific study of the freshwater 


t Phil. Trans Roy Soe Iv, p 280 
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forms was the late Dr. H J. Carter, who commenced his investi¬ 
gations, and carried out a great part of them, in Bombay with little 
ot the apparatus now considered necessary, and with a microscope 
that must have been grossly defective according to modern ideas. 
His long senes of papers (1848-1887) published m the ‘ Annals 
and Magazine of Natural History ’ is an enduring monument to 
Indian zoology, and forms the beat possible introduction to the 
study ot the Spongilhdce, Even his earlier mistakes are instruc¬ 
tive, for they are due not so much to actual errors in observation 
as to a faithful transcription of what was observed with faulty 
apparatus. 

Contemporary with Carter were two authors whose monographs 
on the freshwater sponges did much to advance the study of the 
group, namely, J. S. Bowerbanb, whose account of the species 
■known at the time was published in the ‘Proceedings of the 
Zoological Society of London ’ in 1882, and the veteran 
American naturalist Mr. Edward Potts, whose study of the fresh¬ 
water sponges culminated in his monograph published in the 
^Proceedings of the Academy of Natural Sciences of Philadelphia’ 
m 1887. Carter’s own revision of the group was published mthe 
‘ Annals and Magazine of Natural History ’ in 1881. The names 
of Vejdovsky, who prefaced Potts’s monograph with an account 
of the European species, and of Dybowsky, who published several 
important papers on classification, should also be mentioned, while 
Weltner’s catalogue of the known species (1896) is of the greatest 
possible value to students of the group. 

Many authors have dealt with the physiology, reproduction 
and development of the Spongillid®, especially in recent years; 
Dr. E Evans’s descnption of the larva of Spongilla lamsiru 
(1899), and his account of the development of the gemmule in 
Ephydatui hlcnibingia (1901), Zykoff’s account of the develop¬ 
ment of the gemmule and of the sponge from the gemmule (1892), 
and Weltner’s observations on colour and other points (1893, 
1907), may be mentioned in particular, Laurent’s observations 
on development (1844), which were pubhshed in the ‘ Voyage de 
la Bonite,* and especi^ly the exquisite plates which accompany 
them, have not received the notice they deserve, probably on 
account of their method of publication. 


Literatuhe. 

The fullest account o£ the literature on the Spongillld© as yet 
published will be found m the first of Weltner’s ‘Spongilli- 
denstudien’ (Archiv fur Naturgeschichbe, lix (i), p. 209, 1893). 
Unfortunately it contains no references of later date than 1892 
The following list is not a complete bibliography, but merely a 
list of books and papers that should prove of use to students 
of the Onental Spongillidm. 
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GLOSSAEY OF TECHNICAL TERMS USED 
IN PART I. 


AmpJuo VI (ad]. amphtoxous) 

Amphisti ongyli (adj. 
strongylom). 

Basal memh ane 
BwotulaJbe (subst or adj.)., 


Rod-like spicules sharp at both ends. 
Rod-hke spicules blunt at both ends. 

A hoiny, structureless membrane found at 
the base of some sponges. 

Spicule with a transverse disk at both 
ends 


Bubhle-celh 


Ciliated (or flagellated) 
chamber 


Spherical cells of the parenchyma the 
contents of which consist of a drop of 
liquid covered by a thm film of proto¬ 
plasm 

A cavity lined with collar-cells 


CollaiMiell (choanocgie) .... Cell provided at one end with a mem¬ 
branous collar and n vibratile lash or 
flagellum that spimgs from withm the 
coflar. 


Bei ma or ectodermal laget 
Bxhaimt (or ^erent) canal 

Fibres (skeleton) ... ., 

Fleshspimjdes . 

Foramen . 

Foraminal tuhde . 

Gemmule . . . . 


Green corpuscles .. 


A layer of flat cells arranged like a pave¬ 
ment on the surface of the sponge. 

A tubular canal through which water 
passes from a ciliated chamber towards 
the oscultmi. 

Thread-like structiu'es that compose the 
skeleton of the sponge and are formed 
(in the SpongiUidse) mainly of over¬ 
lapping spicules. 

^Lcroscleres {q v') that he free in the 
parenchyma and the derma. 

An onflce of the gemmule 

A homy tube that sun’ouuds the foramina 
of some gemmules. 

A mass of cells packed with food-material, 
surrounded by at least one homy coat, 
capable of retaining vitality in un¬ 
favourable conditions and finally of giving 
origin to a new sponge 

Minute green bodies found inside cells of 
sponges and other animals and repre¬ 
senting a stage in the life-history of an 
alga (thloiella). 
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Inhalefiit (or afferent) cayial. 

A tabular canal thiough which water 
passes from the exterior towards a 
ciliated chamber. 

Megaschres .. 

The larger spicules that (in the Spongd- 
lidse) form the basis of the skeleton of 
the sponge. 

Microacleres . 

Smaller spicules that lie free in the sub¬ 
stance or the derma of the sponge, or 
are associated with the gemmufe 

Monaxoyi 

(Of spicules) having a single mam axis; 
(of sponges) possessing skeleton spicules 
of this ^e 

Oeculvm 

An aperture through which water is ejected 
from the sponge 

Oscular collai 

A nng-shaped membrane formed by an ex¬ 
tension of the derma roimd an oaculum 

Farenchyiina 

The gelatinous part of the sponge 

J^aveineat layet 

Adherent gem mules arranged close together 
in a single layer at the base of a sponge 

Fnemnatic coat . » 

A homy or chitinous layer on the surface 
of the gemmule contaming air-spaces 
If these spaces are of regular form and 
arrangement it is said to be cellular , if 
they are minute and iriegular it is called 
gramdai . 

Pore .... 

A mmute hole through which water is 
taken into the sponge. 

Pore-cell (porocyte) 

A cell pierced by a poi'e 

JRadiatingJibi es 

Fibres m tJie skeleton of a sponge that are 
vertical or radiate from its centre 

JRotula . ... 

A transvei’se disk borne by a microsclere 

Eotulate (subst or adj.) . 

Spicule bearing one or two transverse 
disks. 

Spicule . 

A minute mineral body of regular and 
definite shape due not to the forces of 
cryatelhzation but to the activity of the 
living cell or cells in which it is formed. 

^origin . .. 

The homy substance found in the skeletal 
framework and the coverings of gem- 
mules of sponges Structures formed of 
this substance are often referred to os 
chitinoits. 

Subdei'mal cavity . 

A cavity immediately below the derma 

Ti ansvei^se fibres 

Fibres in the skeleton of a sponge that run 
across between the radiating fibres 

Tvhelhform (of spicule) 

Having a straight shaft with a transverse 
disk at one end and a comparatively 


small knob-bke projection at tie other 
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SYSTEMATIC LIST OF THE INDIAN 
SPONGILLIDA3. 


[Types, schizotypes, or cotypes have been examined in the case 
of all species, &c., whose names are inai'ked thus, * ] 


Genus 1. Sponoilla, Lamarck (1816J 

Subgenus A. Euspongilla, Vejdovsky (1883). 

1 ? S. lacusii'iSj auct, (peihaps in N W India) 

la S laousins auihs^ reticiflata*, Amimdale (1907), 

2, S, prolifercm Annandale (1907) 

3 S alba*f Carter (1849) 

3 a S, alba var. cei ehellataf Boweibauk (1863) 

3 5 &, alba var. bengaleima^, Annandale (1906) 

4 S cinei ea Cartel (1849) 

6 iS, traoancorica*j Annandale (1909) 

0 S ?ie7nephyd(Uia*, Annandale (1909) 

7. S ci'atenf(y)'nm* (Potts) (1882) 

Subgenus B. EuNAPrus, J. E. Gray (1807) 

8. S, oaj ter^ Carter (1849) 

8 <i S, caHei i var. vioUis *, iiov 
8 h, /S', cai'ten var cava *, nov 

8 c S cartel i var. hhom ♦, nov 

9 fl S fi agil 28 subsp calcuttam nov. 

9 b iS fiagilis vai. deoiincmy Weber (probably Malaysian, 
not Indian) 

10. 8. g&imna *, sp. nov 

11. /S', oassmima *, Annandale (1907) 

11a. 8, cramssima var. craasio} *, Annandale (1907). 

Subgenus C. Stratospongilla, Annandale (1909) 

12 8 xndxca^y Annandale (1908) 

13. 8 homhayemia^y Carter (1882) 

14 8 , xdtima Annandale (1910) 

Genua 2 Peotisponqilla, Annandale (1909) 

15 P awea*, Annandale (1909) 

16 rt. P. aM?eayar aubspxnoaa^, nov. 
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Genus 3. Ephydatia, Lamoui'oux (1816). 

16. E, uieyeni * (Gai*ter) (1849) 

Genus 4. Dostlia, J E Gray (1867) 

17. I) plumosa * (Carter) (1849) 

Genus 6 Tb-ochospongillAj Vejdovsky (1883). 

18 T latouckiema ♦, Annandale (1907) 

19. T phillottiana ♦, Annnndale (1907) 

20. T» pennsi/lvamca * (Potts) (1882). 

Genua 6 Tubblla, Cartel (1881). 

21 T vespoi'ioides Auuandale (1908). 

Genus 7. CorvospongillA; nov. 

22. C liinnamca* (Kirkpntnck) (1908). 

23. C. lapidom * (Annandale) (1908). 
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Order HALIOHONDRINA. 

Siliceous monaxon sponges in whicli the horny skeleton is much 
reduced or absent and the spicular skeleton is more or less definitely 
reticulate. The microscleres are usually rod-like and rarely have 
more than one mam axis. 


Family SPONGILLIDiE. 

SpoNOiLLADiB, J E Gray, P. Zool Soc. London, 1867, p. 660. 

Ereshvvater Halichondrma which at certain seasons produce 
gemmules armed with peculiar microscleres. Two distinct kinds 
of microsclere are often present, that associated with the gem- 
mule sometimes consisting of a vertical shaft at the ends of 
which transverse disks or rotules are borne. There is always at 
least a trace of a subdermal cavity. 

Many authors divide the Spongillidie into two subfamilies:— 
Spongillinas (or EusporigiUmfiB), m which the gemmule-spicules 
have no transverse rotuhe, and Meyenince (or Ephydatimss), m 
which they have rofules at one or both ends. So gradual, how¬ 
ever, 18 tlie transition thnt I find it difficult to decide m one 
instance to which of two geuera, typical respectively of the two 
“subfamilies,’ a species should be assigned. Minchin in his 
account ob the Ponlera m Lankester’s “ Treatise on Zoology ” 
(1900) regards the SpongiUidae merely as a subfamily of the 
Heteroirhaphidae, and there certainly are few di^erences of a 
definite nature between them and the marme family (^or subfamily) 
EenietidsB. 


Key to the Indian Genera of Spongillidss. 

I Microscleres without transverse disks 

A Microscleres of the parenchyma similar 
in general structure to those of the 
gemmule, the latter without comb-hke 
vertical rows of spines at the ends 8pongilla, p. 67 

B. Microscleres of the gemmule with comb- [p. 106. 

like vertical rows of spmes at both ends . PBCTisPONGiiiiiA, 
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n. Some or all of the microsclerea l)irotulate 
(Birotulate microHclerea of one kind only ) 

A. Microscleres of tlie gemmule birotulate, the 

rotules with serrated or strongly sinuous 
edges, parenchyma spicules usually absent, 
never of complicated structure 

B. Microscleres of the gemmule as in 

J^hydatia , microscleres of the paren¬ 
chyma consisting of numerous shafts 
meeting in different planes in a cential 
nodule ... 

C Microscleres as m JSphydatia except that the 
rotulse of the gemmule - spicules have 
smooth edges 

B. Microscleres of the gemmule without a 
trace of i otules, those of the parenchyma 
birotulatt? . . . 

ni Microscleres of the gemmule with a well- 
developed basal rotuTe and a vertical shaft 
endmg above in a mere knob . 


Ephydatia, p 108, 


Dosilia, p. 110 

[p. 113. 

1^0 CHOSPONGIIiLA, 

[nov., p 122, 
OoaVOSPONGILIA., 


Tubblla, p 120 


The most distinct genus of SpongiUidae not yet found m India 
is Heteromeyenm, Potts. It is easily distinguished from all others 
by the fact that the birotulnte spicules of the gemmule are of two 
qmte distinct kinds, which occur together on every mature 
gemmule. Eetermeyenia is represented by several American 
species, one of which has been found in Europe. Acalle^ J. B. 
Gray, which is represented by a single South American species 
(Spo7igilla 7 ecurvata, Bowerhank), is related to Heieromeyema but 
has one kmd of gemmiile-apicnle tubelliform, the other birotulate. 
Probably Uraguaya, Carter, should be regarded as a subgenus of 
Trochospongilla with an unusually sohd skeleton ; it is peculiar to 
S. America Farrmki, Carter Gray) includes South 

American forms allied to TuheUa^ but with the shaft of the gemmule- 
spicule degenerate and consisting of a mere pro]ection in the 
centre of a shield-hke body, which represents the lower rotule. 
The status of Potamolepis^ Marshall, originally described from the 
Lake of Galilee, is very doubtful; possibly some or all of its 
species belong to the subgenus of Bpongilla here called Strato- 
^poTtgilla (p. 100), but they are stated never to produce gemmules. 
The same is the case as regards Pachydictyum, ‘Weltner, which 
consists of a single species from Celebes 
The sponges from Lake Baikal assigned by “Weltner (Aj'ch. 
Naturg. lii (i) p 131) to the subfamily Lnbomirskin® are of 
doubtful position and need not be considered here, while Lessepsia, 
Keller, from one of the salt lakes on the Suez Canal, certainly 
does not belong to the family, although it is assigned to it by 
von Lendenfeld (Mon. Horny Sponges, p 904 (1889)) and sub¬ 
sequently by Minchin (Porifera, p. 162, m Lankester'a Treatise 
on Zoology, part li (1900)). 
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Qenus 1. SPONGtILLA, Lamarclc (Garter emend), 

Spongillay Lamarck, Hiatoire dea Ammaux sans VerlAbres, li, p 111 
(1836) 

^ongiUa^ Oaiter, Ann. Nat Hist (6) vii, p 86 (1881). 
lEiispongiUa^ Vejdovsky, Abh. Bobm Qes. xu, p. 16 (1883) 

Spongillay Potts, P, Ac Philad 1887, p. 182. 

Type, Spo^igilla lacmtrisy auctorum. 

SpongillidsB m whieh the geminulea have (normally) cylindrical 
or Bubcyhndncal spicules that are sharp or blunt at the ends, 
without a distinct transverse disk or disks and without comb-like 
vertical rows of spines. 

The skeleton is variable m structure, sometimes being almost 
amorphous, sometimes having well-defined radiating and transverse 
"fibres firmly compacted with spongin. The skeleton-spicules are 
either sharp or blunt at the ends Plesh-spicules are often absent; 
when present they are needle-hke and resemble the gemmule- 
spicules in general structure; they have not even rudimentary 
rotules at their ends. The gemmules either lie free in the sub¬ 
stance of the sponge or are attached to its support; sometimes 
tliey adhere together m free or attached groups 

Sponqilla is undoubtedly the most primitive genus of the 
Spongillidm, its spicules showing less sign of specialization than 
those of any other genus included in the family. Als a fossil it 
goes back at any rate to the Upper Jurassic (p 62). 

Geogbaphioal DiSTEiBxraiON — Oosmopohtan. In most 
•countries the majority of the freshwater sponges belong to this 
^enuB, but m Japan l^hydatia seems to predominate. 


Key to the Indian Species of Spongilla. 

I Qemmule provided "with a thick, ap¬ 
parently granular pneumatic coat in 
which the gemmule-spicules are ar^ 
ranged tangentially or vertically. (Suh- 
genus KiispongxUay p. 69.) 

A No forommal tubule. 

fl. Sponge bright green, soft and com- 

S ressible when fresh, very fragile 
ry . .. . lacustriSy p. 60, 

a\ Sponge "white or grey, hard both 

iceah and dry. .. cdbay p. 76. 

H A foraminal tubule present 
h Skeleton-spicules smooth 
jS Gemmules free, gemmule - spi¬ 
cules arranged tangentially aud 

horizontally. p) oliferensy p. 72. 
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jS'. Genimulea free, gemmule-spi- 
cules arranpred veiticallv or 
nearly so in a single senes . 
jS". Getnmules firmly fixed to the 
support of the sponge, gemmule- 
spicules almost yerticm, irregu¬ 
larly arranged, as a rule in more 
than one senes 

S', Skeleton-spicules spiny or irregular 
m outline 

/3'”. Gemmule spicules tangential and 
horizontal, without rudimen¬ 
tary rotules 

Gemmule-spiculea vertical or 
neaily so, often with rudimen¬ 
tary rotules at the tips . 

n. Gemmules surrounded in several layera 
by distinct polygonal au'-spaces with 
ohitinous walla. (Suhgenus JEunapitiSf 

р. 86) 

A. Gemmules single Skeleton- and 
geinmule-spicifies smooth, pointed, 
not very stout 

B Gemmules hound together m paira 
Skeleton friable, skeleton-spicules 
slender 

0. Gemmules bound together in free 
groups of more than two or forming 
a “ pavement-layer ” at the base of 
the sponge 

с. Skeleton friable, skeleton-spicules 

slender 

0 * Skeleton very hard and resistant, 
skeleton-spicules stout 

III, Gemmules without or with iriegular 
pneumatic coat, covered by a chiimoua 
membrane or membranes in which the 
gemmule-spicules he parallel to the 
surface (Subgenua Stratoapongilla. 

p 100) 

A. Skeleton spicules spiny or irregular in 
outline. 

a. Skeleton-spicules blunt, gemmules 
covered by a single chitmous 
membrane 

a\ Skeleton-spicules sharp , gemmules 
covered by two chitmous mem¬ 
branes . 

B Skeleton-spicules smooth. 

Skeleton-spicules sharp j gemmule 
spicules very irregular in form .. 


ke^iiephydatitty p 82. 

travanconcay p. 81. 

ciTierea, p. 79. 
oratenforTmSj p. 83. 


oarteriy p, 87 
gennnay nov., p 97. 

fragdxBy p. 96 

Gi'asmsmay p. 08. 


xndxaay p 100 
homhaymsv&y p. 102. 

ultiyna,'^ 104. 
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Subgeuus A. EUSFOITQ-ILLA, V^Qdovslcy. 

EuapongiUa, Vejdovaky, Abli. Bbbm Ges. xii, p. 16 (1883). 

Empongilla, id . m Potts’s “ Fresli-Water Sponefes,” P, Ac. Philad. 
1887, p 172. 

EuBpongiUa, Weltner, in Zachanas’s Tier- und Pflanzenwelt des 
Susawasaers, i, p 210 (1891) 

Ttph, SpoYigilla lacmtns^ auctorum. 

SpoBgillee m which the geminules are covered with a thick, 
iipparentlj granular pneumatic coat A delicate membrane often 
occurs outside this coat, but it is never thick or horny. The 
gemmiiles usually lie free in the sponge but sometimes adhere to 
its support; rarely they are fastened together m groups (e, q lu 
B aspinosci, Potts). The skeleton-spicules are never very stout 
and the skeleton is always delicate. 

The species in this subgeuus are closely allied and must be dis¬ 
tinguished rather by the sum of their pecudiarities than by any one 
■character. They occur m all countries m which SpongiUidsa are 
found. Seven Indian species may be recognized 


1. SpongiUa lacustris, auotoi'itm, 

SpongiUa Buwerbank, P Zool Soc. London, 1863, p 441, 

pi xvxvm, fig. 14 

Spo7ujilla l€UiU8tii9, Garter, Ann. Nat Hist. (6) vii, p. 87 (1881) 

Euspongilla lacust) is, Vejdovsky, in Potts’s Ikesh-Water Sponges,” 
P Ac Philad. 1887, p 172 

SpongiUa lacustris, Potts, ibid j p. 186, pi v, ^ 1, pi. vii, figs 1-6. 

Euspmgtlla lacustns, Weltner, in Zachanas's Tier- imd Pflanzenwelt 
des Snaswassers, i, p 211, figs. 36-38 (1891). 

SpongiUa laoustiis, id,, Arch Naturg ixi (i), pp. 118, 133-135 
(1896) 

SpongiUa lacustris, Annaudale, J. Linn. Soc, Zool., xxx, p. 245 
(1908) 


[1 have not attempted to ^ive a detailed synonymy of this common 
S]^6Cie8. There is no means of telhng whether many of the earlier names 
given to forms or allies of /S lacusti^ are actual synonyms, and it would 
serve no useful purpose, so far as the fauna of India is concerned, 
to complicate matters by refeirmg to obscure descnptions or possible 
descnptions of a speciea only represented in India, so far as we know, by 
a specialized local race, to which separate references ore given.] 


Sponge soft and easily compressed, very brittle wheu dry, usually 
consisting of a flat or rounded basal portion of no great depth 
and of long free cylindrical branches, which droop when removed 
from the water; branches occasionally absent. Colour bright 
green wheu the sponge is growing in a strong light, dirty flesh- 
colour when it IS growing in the shade. (Even in the latter case 
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traces o£ the “ green corpuscles ” can be detected in the cells of 
the parenchyma.) Oacula star-shaped, of moderate size, as a rule 
rendered conspicuous by the furrows that radiate from them over 
the outer surface of the parenchyma below the external membrane 
oscular collars well developed. 

Slceletm reticulate, loose, with definite radiating and transverse 
fibres held together by a small quantity of spongin, the fibres- 
slender but not extremely so 

JSpicuIes. Skeleton-spicules smooth, sharply pointed, long, 
slender. I'lesh-spicules slender, covered with small spines, 
sharply pointed, nearly straight Gemmule-spicules resembling 
the flesh-spicules but shorter and as a rule more strongly curved^ 
sometimes bent so as to form semicircular figures, usually pointed 
somewhat abruptly, their spines relatively longer than those of 
the flesh-spicules, often curved backwards, especially near the 
ends of the spicules, at which points they are often longer than 
elsewhere. 

GemmulesuaunWj numerous in autumn, lying freem the sponge, 
spherical, vaiiable m size but usually rather large, as a rule covered 
with a thick granular coat in which the spicules are arranged 
tangentially; a honzontal layer of spicules often present in the 
external membrane; the granular coat and its spicules occasionally 
deficient No foraminal tubule, its place sometimes taken by 
an open, bowl-shaped chitmous structure the base of which is in 
continuity with the inner chilinous coat of the gemmule. 

S. lamstris is an extremely variable species, varying in the size, 
proportions and shape of its spicules, m its external form and m 
the size and structure of the gemmule. A considerable number 
of varieties have been described from different parts of Europe 
and N. America, but some of these may represent distinct but 
closely-allied species ; descriptions of most of them wiU. be found m 
Pottsfe “ Eresh-'Water Sponges.” The embryology and the earlier 
stages of the development from the egg have been described in 
great detail by Evans (Quart. J Micr. Sci. (n. s.) xlii, p. 363 
(1899)), while the anatomy and physiology are discussed by most 
authors who have written on these features m the Spongillid© 

Tynn.—It is impossible to say who was the fiirst authority to 
use the name Spongtlla lacustns m the sense in which it is used by 
recent authors No type can therefore be recogozied. 

Ghogiuphioal Eisteibutioit — 3 laaustns occurs all over- 
Europe and N America and is probably the commonest species m 
most parts of both continents It has also been found in Northern 
Asia and may occur in the Himalayan lakes and in the north-west 
of India. 
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1 a. Subspecies reticulata*, Aiinandale 

Spongilla reticulata. Annandale, Rec Ind. Mus. i, p 387, pi xiv, 
tig 1 (1907). 

Spongtlla lacusti'is subspecies reitcidataj id , P. IT S. Mus. xxxvii^ 
p. 401 (1909) 

This race differs from the typical 3 lacustns in the following 
particulars — 

(1) The branches are always compressed and anastomose 

freely when well developed (fig. 5, p. 37); 

(2) the skeleton-fibres are finer, 

(3) the skeleton-spicules are longer; 

(4) the gemmule-spicules are longer and more slender and are 

never strongly bent. 

As regards the form of the skeleton- and gemmule-apicules and 
also that of the branches the subspecies reticulata resembles 
3, alba rather than 3 lacustris, but owing to the fact that it 



agrees with 3. lacusti'ia in its profuse production of brandies, in 
possessing green corpuscles and m its fragihty, I think it should 
be associated with that species. 

The branches are sometimes broad (fig 6, p. 37), sometimes 
very slender In the latter condition they resemble blades of grass 
growing in the water. 

Type in the Indian Museum 5 a co-type in the British Museum. 
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Q-EOGKAJfHiOAij DiSTEiBTTTioiT.—All over Eastern India and 
Burma, also m the Bombay Presidency. Localities .—BenoaIi, 
Port Canning, Ganges delta, Bajsliahi (Bampnr Bhulia) on the 
Ganges, 150 miles N. of Calcutta (Annandale) ; Pun district, 
Onssa {Anna^ale) , E. Jharai, Siripur, Saran district, Tirhut {M. 
Mackenzie) : Madeas Peesidbncy, Madras (town) (L E. Hender¬ 
son) • Bombay pEEsmBNOY, Igatpun, W, Ghats (Annandctle). 

Biology —This subspecies is usually found in small masses 
of water, especially in pools of rain-water, but Mr. Mackenzie 
found it growing luxuriantly in the Jharai at a time of flood in 
♦September It is very abundant in small pools among the sand- 
dunes that skirt the greater part of the east coast of India. Here 
it grows with great rapidity during the “ rains,^’ and often becomes 
desiccated even more rapidly as soon as the rain ceases. As early 
in the autumn as October I have seen masses of the sponge 
attached, perfectly dry, to grass growing m the sand near the 
Sur Lake in Onssa They were, of course, dead but preserved a 
iife-hke appearance. Some of them measured about six inches 
in diameter At Port Canning the sponge grows during the rams 
on the bnckwork of bridges over ditches of brackish water that 
dry up at the beginning of winter, while at Eajshahi and at 
Igatpun I found it at the edges of small ponds, at the latter place 
in November, at the former m Eebniary. Specimens taken at 
Madras by Dr. Henderson during the rains m small ponds in 
the sand contained no gemmules, but these structures are very 
numerous m sponges examined in autumn or winter. 

Numerous larvae of Sisi/ra indica (p. 92) were found in this 
sponge at Eajshahi. Unlike those obtained from S. alba^ they 
had a green colour owing to the green matter sucked from the 
sponge in their stomachs. The coralloidts phase of PlurrictuTla 
fruticcsa (p. 219) was also found in B. lamstns subsp. reticulata at 
Eajshahi. 

So far as my experience goes, this subspecies has always a bnght 
green colour due to the presence of “green corpuscles,” even 
when it is growmg m a poud heavily shaded by trees or under the 
arch of a small bridge. Probably the more intense light of India 
enables the corpuscles to flourish in situations in which m Europe 
they would lose their chlorophyll. 

2. Spongilla proliferens Annandale. 

Spongilla cinerea, Weber {nec Carter), Zool Ergeb Niederl Ost- 
Ind. vol. 1 , pp 36, 46 (1890) 

Spongilla protifei mSf Armondale, J Asiat. Soc Bengal, 1907, p 15, 
fig 1. 

Spongilla proliferens, id., Eec Ind Mue. i, pp 267, 271 (1907) 

Sponge forming soft, shallow cushions rarely more than 10 cm. 
in diameter on the leaves of water-pJants, or small irregular 
masses on their roots and stems. Colour bright green. Oscula 
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moderaie, flat, surrounded by deep, cone-shaped collars ; radiating 
furrows and canals in the parenchyma surrounding them often 
deep. External pores contained normally m single cells. The 
surface fiequently covered by small rounded buds; true branches 
if present more or less flattened or conical, always short, as a rule 
absent. 

SleeUton loose, feebly reticulate at the base of the sponge; trans¬ 
verse fibres slender in the upper part of the sponge, often scarcely 
recognizable at its base. Very little spongm present. 

SpicuUs. Skeleton-spicules long, smooth, sharply pointed; the 
length on an average at least 20 times the greatest breadth, often 
more. Elesh-spicules slender, gradually pointed, nearly straight, 
covered with minute straight or nearly straight spines. Gemmule- 
spicules very similar, but usually a little stouter and often blunt 
at the ends; their spines rather longer than those on the fleah- 
spicules, usually more numerous near the ends than in the middle 
of the spicule, slightly i etroverted, those at the extreme tips often 
«o arranged as to suggest a rudimentary rotule. 



Fjg 9,—Q-emmule of ohferem os seen m optical seotion (from 

Oaloutta), X 140 

Oemmules usually numerous, lying free near the base of the 
sponge, very variable in size, spherical, surrounded by a thick 
granular layer in which the spicules, which are always very 
numerous, are arranged tangentially, their position being more 
near the vertical than the horizontal; a few horizontal spicules 
usually present on the external surface of the gemmule, which 
frequently has a ragged appearance owing to some of the tangential 
spicules protruding further than others. Foniminal tubule stout, 
cylindrical, usually somewhat contorted; its oipfice irregular in 
outline. Sometimes more than one foramen present. 
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prohferens can be distinguished from all forms of S. lacustns- 
and S, alba by the fact that its gem mules possess a forammal 
tubule, from S cinerea it can be distinguished by its colour and 
Its smooth skeleton-spictiles, and from S. travancorua by its free 
gemmules. 1 have been enabled by the kindness of Prof. Max 
Weber to examine specimens from Celebes and Java, identified by 
him as S, cinerea, Garter, and have no doubt that they belong to- 
my species. 

Tipb in the Indian Museum; a co-type in the British 
Museum. 

GioghiaphicaIi Distbibutiom’. —All over Eastern India and 
Burma; also in Cochin on the west coast; Ceylon, W. China; 
Java, Mores and Celebes Localities: —BjaNOAL, Calcutta and 

neighbourhood (Annandale) , Berhampore, Murshidabad district 
(E B, Lloyd) : Assam, Mangal-dai near the Bhutan frontier 
{ S . W , Kemjp) • Madras Pessidenoy, Madras (town) and neigh¬ 
bourhood (J. i?. Henderson), Eambha, Ganjam district (Annan^ 
dale) , Bangalore, Mysore (alt. ca. 3000 ft.) (Annandale) ; 
Ernakulam and Trichur, Cochin (G, MatTiai) Burma, Itangoon 
(Annandale, J, Qoggin own) , Prome, Upper Burma (J, Qoggm 
Brown); Kawkareik, Amherst distnot, Tenasserim (Annandale) 
Cbylob’, between Maradankawela and Galapita-Gala, North 
Central Province ( Willey). Mr. J. Coggin Brovm has recently 
brought back specimens from Yunnan. 

Biology — S. p'ohferffns is usually found in ponds which never 
dry up ; Prof. Max Weber found it m small streams in Malaysia. 
It is common in India on the leaves of Vallisnet'ia and Limnan- 
tliemum, on the roots of Pistia straiiotes and on the stems of rushes 
and grass. So far as I have been able to discover, the bfe of the- 
individual sponge is short, only lasting a few weeks 

Sexual reproduction occurs seldom or never, but reproduction 
by means of buds and gemmules continues throughout the year. 
The former is a rare method of reproduction in most SpongiUidse 
but in this species occurs normally and constantly, the buds being 
often very numerous on the external surface. They anse a short 
distance below the surface as thickenings in the strands of cells 
that accompany the radiating fibres of the skeleton As they 
grow they push their way up the fibres, forcing the external 
membrane outwards. The membrane contracts gradually round 
their bases, cuts off communication between them and the parent 
sponge and finally sets them adnft. No hole remains when this 
takes place, for the membrane closes up both round the base of 
the bud and over the aperture whence it has emerged 

The newly liberated bud already possesses numeious minute 
pores, but as yet no osculum, its shape exhibits considerable 
variation, but the end that was farthest from the parent-sponge 
before liberation is always more or less rounded, while the other 
end is flat. The size also varies considerably. Some of the buds 
float, others sink. Those that float do so either owing to their 
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shape, which depends on the degree of development they have 
reached before liberation, or to the fact that a bubble of gas is 
produced m their interior. The latter phenomenon only occurs 
when the sun is shining on the sponge at the moment they are 
set free, and is due to the action of the chlorophjU of the green 
bodies so abundant in certain of the parenchyma cells of this 
species. If the liberation of the bud is delayed rather longer than 
usual, numbers of flesh-spicules are produced towards the ends of 
the primary skeleton-fibres and spread out in one plane so as to 
have a fan-like outhne; in such bjids the form is more flattened 
and the distal end less rounded than in others, and the superficial 
area is relatively great, so that tliey float more readily. Those 
buds that sink usually fall in such a way that their proximal, 
flattened end comes in contact with the bottom or some suspended 
ob 3 ect, to which it adheres. Sometimes, however, owing to 
irregularity of outline m the distal end, the proximal end is 
uppermost. In this case it is the distal end that adheres. Which¬ 
ever end is uppermost, it is in the uppermost end, or as it may 
now be called, the upper surface, that the osculum is formed. 
Water is drawn into the young sponge through the pores and, 
flndmg no outlet, accumulates under the external membrane, the 
siibdermal cavity bemg at this stage even larger than it is m the 
adult sponge. Immediately after adhesion the young sponge 
flattens itself out This process apparently presses together the 
water in the subdermal cavity and causes a large part of it to 
accumulate at one point, which is usually situated near the centre 
of the upper suiface. A transparent conical projection formed ot 
the external membrane arises at this point, and at the tip of the 
cone a white spot appears. What is the exact cause of this spot 
I have not yet been able to ascertain, but it marks the point at 
which the imprisoned water breaks through the expanded mem¬ 
brane, thus forming the first osculum Before the aperture is 
formed, it is already possible to distinguish on the surface of the 
parenchyma numerous chaunels radiating from the point at winch 
the osculum will be formed to the periphery of the young sponge. 
These channels as a rule persist in the adult organism and result 
from the fact that the inhalent apertures are situated at the 
periphery, being absent from both the proximal and the distal ends 
of the bud In the case of floating buds the course of develop¬ 
ment IS the same, except that the osculum, as in the case of 
development from the gemmule in other species (see Zykoff, Biol. 
Gentrbl. xii, p. 713, 1892), is usually formed before adhesion takes 
place. 

The sponge of S prohfevens is usually too small to afford 
shelter to other animals, and I have not found in it any of those 
commonly associated with S, carten and JS alba 

Owing to its small size S. ^rohferens is more easily kept 
alive in an aquanum than most species, and its production 
of buds can be studied m captivity. In captivity a curious 
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phenomenon is manifested, viz the production of extra oscula, 
often in large numbers. This is due either to a feebleness in the 
currents of the sponge which makes it difficult to get rid of waste 
substances or to the fact that the canals get blocked. The 
effluent water collects in patches under the external membrane 
instead ot making its way out of the existing oscula, and new 
oscula are formed over these patches id much the same way as the 
£rst oseuliim is formed m the bud. 

5 Spongilla alba *, Carter 

Spongilla alhuj Carter, J Bombay Asiat Soc in, p 32, pi i, fig 4 
& Ann Nat Hist (2) iv, p 88, pi. in, fig. 4 (1849) 

SpmigiUa alba^ Bowerbauk, P Zool. Soc London, 1863; p. 463 
pi zxxviii, fig 16 

Spmyina alba^ Carter, Ami Nat. Hist (6) vii, p 88 (1881). 

Spmgdla alba^ Pefci, Eozp Ceske Ak. !^aze, Trida, ii, pi i, figs. 3-6 
(1899) (text in Czech) 

Spongilla alba^ Annandale, Kec Ind. Mus i, p. 388, pi. iiv, fig 2 
(1907). 

Sponge forming masses of considerable area, but never of more 
thou moderate depth or thickness Surface smooth and undulating 
•or with irregular or conical projections, sponge hard but brittle , 
colour white or whitish; osouln of moderate or large size, never 
very conspicuous; radiating f uitows absent or very short; external 
membrane adhering to the substance of the sponge 

Sheleton forming a moderately dense network of slender radi¬ 
ating and transverse fibres feebly held together; little spongin 
present; the meshes much smaller than m S. lacustris or S pro- 
hfet eiis. 

Spicules Skeleton-spicules smooth, sharply pointed, slender, 
feebly curved Gemmule-spicules (fig. 8, p. 71) slender, cylin¬ 
drical, blunt or abruptly pointed at the ends, feebly curved, bearing 
relatively long backwardly directed spines, which are usually more 
numerous at the ends than near the middle of the abaft Plesh- 
spicules very numerous m the parenchyma and especially the 
■external membrane, as a rule considerably more slender and more 
sharply pointed than the gemmule-spicules, covered with straight 
spines which are often longer at the middle of the shaft than at 
the ends 

Gemmules usually of large size, with a moderately thick granular 
layer, spicules never very numerous, often lying horizontally on 
the external surface of the gemmule as well as tangentially in the 
granular layer, no foraminal tubule; a foraminal cup sometimes 
present. 

3 a, Var. cerebellata, BowerhanJc 

SpongiMa c& ebeUata^ Bowerbank, P Zool. Soc London, 1863, p 465, 
pi xxxvm, fig. 16 

Spongilla alba vor. cei^ebellatay Carter, Ann Nat Hist. (6) vii, p 88 
(1881). 
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Bpongilla cerebellata^ Weltner, Ardi Naturg Ixi (i), p. 117 (1896) 

Bp(mgilla cerebellata^ Kirkpatiick, Ann. Nat Hist, (7) xx, p. 623. 
(1907) 

This variety la distinguished from the typical form by the total 
absence of flesh-spiculea. The gemmule-spiculea are also more 
numerous and cross one another nioie regularly. 

3 h. Var. bengalensis Annandale. (Plate I, figs. 1-3.) 

Spongilla hcitaii'ts var. benegalermSj Annandale, J. Asiat Soc 
Bengal, 1906, p 66 

Spongula alba var. mainfia, td , Rec. Ind. Mus. i, p. 389 (1907). 

The sponge is either devoid of branches or produces irregular,, 
compre'^sed, and often digitate processes, sometimes of consider¬ 
able length and delicacy. Plesh-spicules are usually' present 
throughout the sponge, but are sometimes absent from one part 
of a sjiecimen and present in others Some of the geminules are 
often much smaller than the others Perhaps this foim should be 
regarded as a phase rather than a true variety (see p. 18). 

All forms of alba can be distinguished from all forms of 
S. lacustris by the much closer network of the skeleton and by the 
consequent hardness of the sponge; also by the complete absence 
of green corpuscles. 

Ttpisb. The types of the species aud of the var cerehellata are 
in the British Museum, with fragments of the former m the 
Indian Museum , that ot var. bengalensis is in the Indian Museum,, 
with a co-type in London. 

Q-BOGiiAPHiOAii Di8TEiBimON.“Iii dia and Egypt. Localities — 
Bombay Presidhnot, island of Bombay {Caiter)- Igatpun, W. 
G-hats {Annandale). BbngaIi, Calcutta, Port Canning, Ganges 
delta (var. bengalensis) {Annandale) , Gana, 8alt Lakes, nr. Calcutta 
(\ar hengalenm) {B. Z. Qliaudfiun) Chilka Lake, Orissa (var. 
bengalffnsis {Gopal Qliunder Ohaiteijee) : Maeeas PEEsmBNOT,. 
Bambhn, Gaii]ain district {Annandale): Nizam’s Tbeeitoet, 
Aurjingabad (Boiverhanlc, var. cerehellata). The var. cerehellata has- 
also been taken near Cairo 

Biology. —The typical form of the species is usually found 
growing on rocks or bricks at the edges of ponds, while the 
variety hengalenm abounds on grass-roots m pools and swamps of 
biackisb wafer in the Ganges delta and has been found on mussel- 
shells {Modiola gerJcvnsi^ Preston) in practically salt water in the 
Ohilka Lake. Carter proiured the typical form at Bombay on 
stones which wei*e only covered for six months in the year,, 
and “temporarily on floating objects.” In Calcutta this form 
flourishes in the cold weather on artificial stonework in the 
“ tanks ” together with S carten, S, fi'agihs, Ephydatia meyeni, 
and Ti ochoejfjongilla latouchiana. 

The variety bengalensis is best known to me as it occurs in 
certain iionds of brackish water at Port Canning on the Mutlah 
River, which connects the Salt Lakes near Calcutta with the sea. 
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It appears ia these ponds m great luxuriance every year at the 
beginniDg of the cold weather and often coats the whole edge for 
a space of several hundred feet, growing in irregular masses 
which are more or leas fused togetlier on the roots and stems of a 
species of grass that flourislies m such situations Apparently 
the tendency for the sponges to form branches is much more 
marked in some years than m others (see PL I, figs 1~3) The 
gemmules germinate towards the end of the “ rains,and large 
masses of sponge are not formed much before December. At 
this season, however, the level of the water in the ponds sinks 
considerably and many of the sponges become dry If high winds 
occur, the dry sponges are broken up and often earned for con¬ 
siderable distances over the flat sun ounding country In January 
the gemmules floating on the surface of the ponds form a regular 
flcum. S, alba var. hcngalensis is the only sponge that occurs m 
these ponds at Port Canning, but lacustris^ suhsp. retiGulata, 
is occasionally found with it on brickwork in the ditches that 
dram oE the water from the neighbourmg fields into the Mutlah 
estuary. The latter sponge, however, penshes as these ditches 
dry up, at an earher period than that at which S, alba reaches its 
maximum development 

The larvffi of 8%syra indiea are commonly found in the oscula of 
the typical form of S, alba as weU. as in those of S, lacu^tns suhsp. 
retimlata^ and /S', carten ; but the compact structure of the sponge 
renders it a leas suitable residence for other vacolcB than S. carters 

In the variety bengalensis^ as it grows in the ponds at Port 
Canning, a large number of arthropods, molluscs and other 
small animals take shelter. Apart from protozoa and rotifers, 
which have as yet been little studied, the following are some of 
the more abundant inhabitants of the sponge —The sea-anemone, 
Sagartia scliiUn'iana subap exul (see p. 140), which frequently 
occurs in very large numbers in the broader canals ; the free- 
hving nematode, Ondwlairrms indtcus* * * § ^ which makes its way m 
•and out of the oscula, molluscs belonging to several species of 
the genus Oorbida, which conceal themselves in the canals but 
are sometimes engulfed in the growing sponge and so perish, 
young individuals of the crab Va7'una htterata, which hide among 
the branches and ramifications of the larger sponges together with 
several small species of prawns and the schizopod Macropsis 
■omniaZwt; the pecular amphipod Q^adr7Vls^o hmgalensistt only 
known from the ponds at Port Canning, which breeds in little 
communities inside the sponge; a small isopod §, allied to 

* O von Linstow, Eecs. Ind Mub i, p 45 (1907) 

t W M Tatteraall, tbid , u, p 236 (1908) 

j T B. R. Stebbmg, tb%d , i, p 160 (1907), and N Annandale, %bid, ii, p 107 
<1908) 

§ Mr Stebbmg has been kmd enough to examine specimens of this isopod, 
•which he will shortly describe in the Records of the Indian Museum 8 vjcU- 
kerbt its nearest ally, was originally described from the Gl-ulf of Mauoar, where 
lit was taken in a tow-net gathering (see Stebbmg m Herdman’s Report on the 
Oeylon Pearl Fisheries, pt iv, p 31 (1906)), 
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SpTiceroma walken, Stebbmg; the larva of a may-£Ly, and those of 
•at least two nudges (Chironomidse). 

The peculiarly mixed nature (marine and lacustrine) of the fauna 
associated with 8. alha m the ponds at Port Canning is well 
illustrated by this list, and it only remains to be stated that little 
fish {Gohiua alcodhii^ Barhus Btxgma^ Eaploclnlus Tmlanostigma^ 
E. pancliaos^ etc.) are very common and feed readily on injured 
sponges. They are apparently unable to attack a sponge so long 
^8 its external membrane is intact, but if this membrane is broken, 
they swarm round the sponge and devour the parenchyma greedily. 
In fresh water one of these fishes (^Gohius alcockii, see p 94) lays 
its eggs m sponges. 

The chief enemy of the sponges at Port Canning is, however, 
not an animal but a plant, viz., a green filamentous alga which 
grows inside the sponge, penetrating its substance, blocking up its 
canals and so causing it to die. Similar algro have been described 
as being beneficial to the sponges in whicii they grow t, but my 
experience is that they are deadly enemies, for the growth of such 
algm 18 one of the difficulties which must be fought in keeping 
sponges alive in an aquarium. The alga that grows in 8 alba 
often gives it a dark green colour, which is, however, quite 
different from the bright green caused by the presence of green 
corpuscles. The colour of healthy specimens of the variety 
hengalensis is a rather dark grey, which appears to be due to 
minute inorganic particles taken into the cells of the parenchyma 
from the exceedingly muddy water in which this sponge usually 
grows. If the sponge is found m clean water, to whichever 
variety of the species it belongs, it is nearly white with a sbght 
yellowish tinge. Even when the typical form is growing in close 
proximity to 8, proliferexis, as is often the case, no trace of green 
corpuscles is found in its cells. 

4 Spongilla cinerea *, Carter. 

Spongxlla cin&iea, Carter, J. Bombay Soc in, p SO, pi i, fig. 6, & 
Ann Nat Hist (2) iv, p. 82, pi lu, fig 6 (1^9) 

Spongilla cme}ea, Bowerbank, P Zool Soc London, 1863, p 468, 
pi xxiviii, hg 19 

Spongilla oinereaf Carter, Ann. Nat Hist (6) vu, p. 263 (1881). 

Sponge forming large, flat sheets, never more than a few milli¬ 
metres in thickness, without a trace of branches, compact but very 
finable, of a dark greyish colour; oscula small and inconspicuous 
or moderately large,never prominent; membrane adhering closely 
to the sponge. 

Skeleton with well-defined but slender radiating fibres, which 
contain veiy little spongin, transverse fibres close together but 
consisting for the most part of one or two spicules only. 

t See M. and A Weber in M. Weber's Zool. Brgeb. Niederl. Ost-Ind vol, i, 
p 48, pi V (1890). 
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SjpicuUs, Skeleton-spioules short, slender, sharply pointed, mi¬ 
nutely serrated or irre^ar in outline, almost straight. Gemmule- 
spicules very small, rather stout, cylindrical, pointed, covered 
with relatively long and stout spines which are either straight or- 
directed towards the ends of the spicule. Plesh-spicules fairly 
numerous in the external membrane but by no means abundant lu 
the parenchyma, very slender, gradually pointed, covered uniformly 
with minute but distinct spines. 

Gemmvles very small, only visible to the naked eye as minute 
specks, as a rule numerous, free in the substance of the sponge, 
each provided with a slender foraminal tubule and covered with a 
thick granular coat in which the gemmule-spicules are arranged 
almost horizontally; a horizontal layer of spicules also present on the 
external surface of the gemmule, gemmule-spicules very numerous. 

This sponge is easily distinguished from its Indian allies 
by the form of its skeleton-spicules, which are, as Bowerbank 
expresses it, “subspmed”, that it to say, under a high power of 



Fig 10 —Gemmules and fragment of the skeleton of SpongiUa, oinerea (from 
type epecimen), X 36 

the microscope their outline appears to be very minutely serrated,, 
although under a low power they seem to be quite smooth. The 
spicules also are smaller than those of alba^ the only species 
with which Ginerea is likely to be confused, aud the gemmule 
haa a well-developed foraminal tubule, the skeleton is much closer 
than in S proliferens* 

Tytu m the British Museum; a piece in the Indian Museum. 

GbogbaphioaIi DismiBunow.— S, cinerea is only known from 
the Bombay Presidency. Carter obtained the original specimens 
at Bombay and the only ones I have found were collected at Nasik, 
which 18 situated on the eastern slopes of the Western Ghats, 
about 90 miles to the north-east. 

Biology. —Oarter^s specimens were growing on grave], rocks 
and stones at the edge of tanks," and were seldom covered for 
more than six months in the year. Mine were on the sides of a 
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stone conduit built to facilitate batting by conveying a part of the 
water of the Godaveri Biver under a bridge. They were accom¬ 
panied by Bpo'ngilla xndica and QorvoBpo^igxlla lapidosa (the only 
other sponges I have found in running water in India) and in the 
month of November appeared to be in active gi’owth. 

5 SpongiUa travancorica Anmnddle. 

Spongxlla tx avanoorica, Annandale, Bee Ind Miis m, p. 101, pi. xii, 
fag. 1 (1909). 

Spoiige small, encnisting, without bi’anches, hard but brittle; 
its structure somewhat loose, colour dirty white. Dermal mem¬ 
brane in close contact with the skeleton, pores and oscula incon¬ 
spicuous. Surface minutely hispid, smooth and rounded as a whole. 

^Iceleton consisting of moderately stout and coherent radiating 
fibres and well-defined transverse ones; a number of horizontal 
megasclerea present at the base and surface, but not arranged in 
any definite order. No basal membrane. 


A B. 



Fig 11.—Mioiosoleres of SpongtUa travancorica 
A=Q-emmul6-spicules, B=flesh-8piciiles (from type specimen), X 340. 

Spimles Skeleton-spicules smooth, pomted at either end, 
moderately stout, straight or curved, sometimes angularly bent; 
curvature usually slight. Free microscleres abundant in the 
dermal membrane, slender, nearly straight, gradually and sharply 
pointed, profusely ornamented with short stiaight spines, which 
are much more numerous and longer at the middle than near the 
ends. Gemmule-spicules stouter and rather longer, cyhndncal, 
term mating at each end m a sharp spine, ornamented with shorter 
spines, which are more numerous and longer at the ends than at 
the middle; at the ends they are sometimes directed backwards, 
without, however, being cur^^ed. 

Qemmules firmly adherent to the support of the sponge, at the 
base of which they form a layer one gemmule thick; each provided 
with at least one forammal tubule, which is straight and conical: 
two tubules, one at the top and one at one side, usually present. 
Granular layer well developed. Spicules arranged irregularly in 
this layer, as a rule being more nearly vertical than horizontal but 
pointing in all directions, not confined externally by a membrane, 
no external layer of horizontal spicules. 

G 
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Measurements of Spicules and Oemmules. 

Length of skeleton-spicules . . 0 289-0 374 mm. 

Greatest diameter of skeleton-spicules 0*012-0*016 „ 
Length of free microscleres. 0*08 -0*096 „ 

Greatest diameter of free microscleres . 0 002 mm. 

Length of gemmule-spioules . 0*1 -0*116 „ 

Diameter of gemmule-spicule 0 008 mm 

„ „ gemmule . . 0*272-0*374 „ 

This species is easily distinguished from its aUies of the sub- 
geniis Euspongilla by its adherent gemmules with their (usunlly) 
multiple apertures and rough external surface. 

Type in the collection of the Indian Museum. 

HAjercAT. Backwater near Shasthancottah, Travancore, in 
sbghtly brackish water; on the roots of shrubs growmg at the 
edge; November, 1908 (Annandale). 

The specimens were dead when found. 

6. SpongiUa hemephydatia Annandale 

Sponyida heniephydaUa, Annandale, Rec. Ind Mus m, p 276 
(1909). 



X240 

Fig 12 —Gemmule and spicules of SpoimUa henvephydatia 
(from type specimen). 

Sponge soft, fragile, amorphous, of a dirty yellow colour, 
with large oscula, which are not conspicuously* raised above the^ 
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surface but open into very wide horizontal channels in the sub¬ 
stance of the sponge. The oscular collars are fairly well developed, 
but the subepidermal space is not extensive. 

Skeleton diffuse, consisting of very fine radiating fibies, which 
are crossed at wide and irregular intervals by still finer transverse 
ones; very httle chitinoid substance present. 

Spicules. Skeleton-spicules smooth, slender, sharply pointed at 
both ends, nearly straight. INTo true flesh-spicules. Gemmule- 
spicules straight or nearly so, cylindrical, or constricted in the 
middle, obscurely pointed or blunt, clothed with short, sharp, 
straight spines, which ore very nupperous but not markedly 
longer at the two ends; these spicules frequently found free in 
the parenchyma. 

Qemmules numerous, small, free, spherical, yellow, with a w^ell- 
developed granular coat (in which the spicules are arranged almost 
horizontally) and external to it a fine membrane which m pre¬ 
served specimens becomes puckered owing to unequal contraction ; 
each gem mule with a single aperture provided with a straight, 
rather wide, but very delicate foraramal tubule. 


Measurements of Spicules and Gemmules. 


Length of skeleton-spicule 
Breadth of skeleton-spicule 
Length of gemmule-s«ipicule 
Breadth of geramule-spicule 
Diameter of gemmule . 


0 313 mm. 

0 012 „ 

0-062 „ 

0 004 „ 
0*313—0*365 mm. 


This sponge in its general structure bears a very close re¬ 
semblance to Sponcplla cmienfoi^mis 
Ttpb in the collection of the Indian Museum. 

Habitat. Growing on w^eeds at the edge of the 9ur Lake, 
Orissa, October 1908. Only one specimen was taken, together 
vith many examples of S lacustris subsp, reticulata^ S. cartem and 
S. crassissima 


7. SpongiUa cratenformis * {Potts), 

Meyema cratenforma^ Potts, P, Ac. Philod. 1882, p 12. 

Meyenia orat&'ifonms^ id., ibid 1887, p 228, pi v, fig. 6, pi x, 
fig. 6. 

fJE^iydatia cratei'ifoimis, Hanitsch, Nature, li, p. 611 (1896), 

JEphydatia cratenformis, Weltne**, Arch Naturg ki (i), pp. 122, 
184 (1896). 

? Ephydaiia cratenformis, Hanitsch, Irish Natural iv, p. 126, pi iv, 
fig 6 (1896). 

I^hydatia indioa, Annandale, J. Asiat Soc. Bengal, 1907, p. 20 
(figures pool) 

Ephydatia indica, id , Rec. Ind Mus i, pp 272, 279, 388, 391 
(1907) 

Ephydatia ct aiei'iforniis, ScharflF, European Animals, p 34 (1907) 

Ephydatia aateiifoi^mis, Annandale, P. U.S Mus ^xxxvii, p. 402, 
fig 1 (1909) 

a2 
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Sponge very fragile, For min g soft irregular masses on the roots 
and stems of water-plants, between which it is sometimes stretched 
as a delicate dim, or thin layers or cushions on flat surfaces Oscula 
large, flat, circular, or ot irregular shape, opening into broad 
horizontal canals, which at their distal end are superficial and 
often covered by the external membrane only. Colour white, 
yellowish, greyish, or blackish. 

Skeletm very ddicate; radiating fibres rarely consisting of more 
than two parallel spicules; transverse fibres far apart, frequently 
consisting of single spicules, very little spongin present. 



A, B 


Fig 13 —Spicules of Spongilla crateriforTim 

A From specimen taken in July in a tank on the Ooloiitta maiclau. B From 
pe specimen of Ephgdatia indica taken in the Indian Museum tank in 
wintei Botli figures X 240. 

Sjncules, Skeleton-spicules feebly curved, sleuder, as a rule 
uTegular in outline, sometimes almost smooth; the ends as a rule 
sharply pointed, often constricted off and expanded so as to re¬ 
semble spear-heads, occasionally blunt. No true flesh-spicules, 
Gemmule-spicules often free m the parenchyma, cylindrical, 
slender, very variable m length in different sponges, straight or 
nearly so, as a rule with an irregular circle of strong straight or 
recurved spines at either end reaembhng a rudimentary rotule, and 
with shorter straight spines scattered on the shaft, sometimes 
without the rudimentary rotule, either truncate at the ends or 
terininating in a sharp spine. 

Q&nmules small, free, each surrounded by a thick granular layer 
ill winch the spicules stand upright or nearly so, and covered 
externally by a delicate but very distinct chitmous membrane ; no 
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horizontal spicules; foramen situated at the base of a crater-like 
depression in the granular coat, which is sometimes raised round 
it so as to form a conspicuous rampart; a short, straight foraminal 
tubule 

The shape of the spicules is extremely variable, and sponges 
in which they are very different occur in the same localities and 
even in the same ponds. It is possible that the differences are 
directly due to slight changes m the environment, for m one pond 
in Calcutta a form with S^ongiUa^hke gemmule-spicules appears to 
replace the typical form, which is common in wmter, during the 
hot weather and ‘^rams.” I have not, however, found this to be 
the case in other ponds. Perhaps S. Imnephydatia will ultimately 
prove to be a variety of this very variable species, but its smooth 
and regular skeleton-spicules and short-spmed gemmule-spicules 
afford a ready method of distinguishing it from S, cratenfoi'mis 
The two sponges are easily distinguished from all others in the 
subgenus Eu^(mgiXla by the upright and regular arrangement of 
their gemmule-spicules, for although in S. ^proliferens and B, tra~ 
vamoT%ca some of the gemmule-spicules are nearly vertical, their 
arrangement is always irregular, a large proportion of the spicules 
make an acute angle with the inner coat of the gemmule and a few 
as a rule he parallel to it. The systematic position of B. &irat&nr 
formis is almost exactly intermediate between Eusjiongilla and 
Epliydatia^ to which genus it has hitherto been assigned. I thmk, 
however, that takmg into consideration its close relationship to 
B 7ieme2j7iydatia) it is best to assign it to Spongilla, as its rudi¬ 
mentary rotules never form distinct disks. I have examined some 
of Potts^s original specimens from different American locahties 
and can detect no constant difference between them and Indian 
specimens. 

Types in the United States National Museum; co-types in 
Calcutta. 

Q-iioaKA.PHiOAL Distbibtjtion. —^This sponge was originally de- 
scnbed from North America (in which continent it is widely 
distributed) and has been recorded from the west of Ireland with 
some doubt. In India and Burma it is ^vldely distributed. 
Bengal, Calcutta and neighbourhood (Amiandale); Sonarpur, 
Gangetic delta (Amiandale) , Bombay Presidbnoy, Igatpuri 
Lake, "W. Ghats (altitude ca. 2,000 feet) {Annandale ); Mabrab 
PuHsrDBNOY, neighbourhood ol Madras town (/. R. Henderson ); 
Museum compound, Bgmore (Madras town) (Annandale); near 
Bangalore (alt. ca. 3,000 ft.), Mysore State (Annandale ); Ema- 
kulam, Cochin (G. Mat7ba%) Bitrma, Hawkareik, interior of 
Amherst district, Tenosserim, and the Moulmein waterworks in 
the same district (Annandale).*^ 


* Mr 0. A Paiva, Assistaiit in the Indian MuBeum, has lately (Maroh diet, 
1911) obtained fipecimene of 8 cratmformis in a small pond of fresh water 
on Robs Island m the Andaman group. The existence of this widely dis¬ 
tributed species on an oceanic island la noteworthy 
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Biology. — S a^atei^fonnis flonrishes m Calcutta throughout the 
year. Here it is usually found adhering to the roots of water- 
plants, especially Putia and Ltmnanthemum, In the case of the 
former it occurs at the surface, in that of the latter at the bottom. 
"When growing near the surface or even it attached to a stone at 
the bottom in clear water, it is invariably of a pale yellowish or 
greyish colour. When growing on the roots of ZimnaniTteinum in 
the mud of the Q-angetic alluvium, however, it is almost black, and 
when growing m the reddish muddy waters of the tanks round 
Bangalore of a reddish-brown colour This appears to be due 
entirely to the absorption of minute particles of inorganic matter 
by the cells of the parench 3 mia. If black sponges of the species 
are kept ahve in clean water, they torn pure white m less than a 
week, apparently because these particles are eliminated. When 
growing on stones the sponge, as found in India, often conforms 
exactly with Potts's description “a Ulmy grey sponge, branching 
off here and there.yet with a curious lack ot continuity... 

The wide efferent canals of this sponge afford a convenient 
shelter to small Crustacea, and the isopod Tachcsa sjpongillicola^ 
Stabbing (see p. 94), is found m them more abundantly than in 
those of any other sponge. This is especially the case when the 
sponge is growing at the bottom. On the surface of the sponge I 
have found a peculiar protozoon which resembles the European 
Trichodina spongxllcB m general stniture but belongs, I think, to a 
distinct species, if not to a distinct genus, 

Subgeniis B. EUHAPITJS, J. E, Gray. 

Eunapms, J E Gray (pattim), P Zool. Soc. London, 1867, p 562. 

Sponyilla («. strJ), Vejdovpky, in Potts’s “ ITresh-Water Sponges,” 
P Ac Philad. 1887, p 172 ^ 

Epmgilla (« &tr ), Weltner, in Zachanas’s Tier- und Pflanzenwelt 
des Suaswosaei’s, i, p. 214 (1891) 

Spongilla st?-.), Annandale, Zool. Jahrb., Syat. xxvii, p. 659 
(1900) ^ 

Typb, SpongiUa carUri^ Carter. 

Spongiir© in which the gemmules are coveied with layers of 
distinct polygonal air-spaces with chitinous walls. 

The gemmules are usuallv fastened together in groups, which 
may either be free in the sponge or adhere to its support as a 
^‘pavement layer’'; sometimes, how’ever, they are nob arranged 
in this manner, but ai;^ quite independent of one another The 
skeleton 13 usually dehcate, sometimes very stout (e, a., in 8 mtms. 
Carter). 

The term Eimapviis here used is not quite in the original sense, 
for Gray included under it Bowerhank’s Spongxlla pawpercula which 
is now regarded as a form of 8, !&s description, never¬ 

theless, fits the group of species here associated except m oue 
particular, viz , thp smoothness of the gem mule-spicules to which 
he refers, for this character, though a feature of 8, carten^ is no 
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found in certain closely allied forms The use of “ Spongilla ” in 
a double sense may be avoided by the adoption of Gray’s name. 
The subgenus Eunajyiits ns, like Euspongilla, cosmopolitan. It 
IS not, however, nearly so prolific in species. Pour can be 
recognized in India, two of which range, in slightly different forms, 
as far north as Europe, one ot them also being found in North 
America, Northern Asia, and Australia. 

S Spongilla carten ♦ Carter {Botverbanl^ in litt.). (Plate U, 
fig. 1.) 

Sponffilla fndbilu P, Carter (nec Lamarck), J Bombay Asiat. Soc 
m, p. 31, pi. i, fig 3 Q849), & Ann Nat Hist (2) iv, p. 83, pi. ii, 
fig. 3 (1^9) 

Spongilla oa’iteri^ Carter, Ann Nat Hist (3) m, p. 334, pi vni, 
figs. 1-7 (1860) 

Spongilla caHeri, Bowerbank, P Zool. Sue, London, 1863, p. 469, 
pi xxxvdi, fig 20 

JEunapiua caii^t e, J E Gray, ibid 1867, p 662 

Spongilla caHen, Carter, Ann. Nat. Hist (6) vii, p. 86 (1881) 

Spongilla carten^ id,, ibid, x, p 369 (1882) 

SpongrUa cartfft'iy Potts, P. Ac PhiLad 1887, p 194 
Spongilla caiteri, Weltner, Arch Naturg. Ixi (i), pp. 117, 134 
(1896). 

Spongilla carten, Ku'lqpntiick, P. Zool Soc. London, 1906 (i), p 219, 
pi. XV, figs 3, 4 (P figs 1,2) 

Spongilla caiten, Annandnle, J Asiat. Soc Bengal, 1906, p. 188, 
pi. 1, fig 1. 

Spongilla carten, Willey, Spolia Zeyl iv, p 184 (1907) 

Spongilla carten, Annnndale, ibid, vii, p 03, pi. 1, fig. 1 (1910) 



Fig. 14.—Gemraule of Spongilla eiiricri (from Calcutta), as seen m 
optical section, X 140 

Sponge massive, as a rule with the surface smooth and rounded, 
occasionally bearing irregular ndges, which may even tai:e the form 
of cockscombs; the oscula large, rounded, conspicuous but not 
raised above the surface of the sponge, leading into broad vertical 
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canala ; the lateral canals, except m the immediate vicinity of tlie 
central vertical ones, not very broad, the oscular collars extending 
for a considerable distance over the oscula in living or well- 
preserved specimens, never standing out from the surface; the 
oscula never surrounded by radiating furrows. The mhalent 
pores surrounded externally by unmodified cells of the external 
membrane. Colour greyish, sometimes ivuth a flush of green on 
the external surface 

The sponge has a peculiarly strong and offensive smell 

Skeleton fairly compact, with well-developed radiating fibres, the 
transverse fibres splayed out at either end so that they sometimes 
resemble a pair of fans joined together by the handles (fig. 3, p. 33). 
A moderate amount of spongin present, 

Sjfiicules, Skeleton-spicules smooth, pom ted, nearly sti'aight, 
never very stout but somewhat variable in exact proportions. 
Gbmmule-spicules similar but much smaller (Theie are no true 
flesh-spicules, but immature skeleton-spicules may easily be mis¬ 
taken tor them ) 

Gffinmules as a rule numerous, spherical or flattened at the base, 
variable in size, each covered by a thick coat consisting of several 
layers of relatively large polygonal air-spaces. A single aperture 
surrounded by a crater-like depression in the cellular coat and 
provided with a forammal tubule resembling an inverted bottle in 
shape. (This tubule, which does not extend beyond the surface of 
the cellular coat, is liable to be broken off in dried specimens.) 
The spicules variable in quantity, arranged irregularly among the 
spaces of the cellular coat and usually forming a sparse honzontal 
layer on its external surface. Each gemmule contained in a cage 
of skeleton-spicules, by the pressure of winch it is frequently dis¬ 
torted. 

8 a, Var. mollis*, nov 

This variety is characterized by a paucity of skeleton-spicules. 
The sponge is therefore soft and so fragile that it usually breaks 
in pieces if Lifted from the water by means of its support. Owing 
to the paucity of skeleton-spicules, which resemble those of the 
typical form individually, the radiating and transverse fibres are 
extremely delicate. 

Common in Calcutta. 

8 h, Var. cava*, nov. 

This variety is characterized by the fact that the oscula open 
into broad horizontal canals, the roof of which is formed by a thin 
layer of parenchyma and skeleton or, in places, of the external 
membrane only. The skeleton la loose and fragile, and the living 
sponge has a pecuhar glassy appearance. In spirit the colour is 
jelloAvish, during life it is greenish or white. 

Taken at Bombay; November, 1907. 
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Be. Var. loliosa*, nov. 

The greater part of the sponge in this variety consists of a num¬ 
ber of compressed but pointed vertical lobes, which arise from a 
relatively shallow, rounded base, in which the oscula occur. The 
dried sponge has a yellowish colour. 

Apparently common in Travancore. 

I cannot distinguish these three “ varieties from the tjpical 
form as distinct species ; indeed, their status as varieties is a little 
doubtful in two cases out of the three. Var. cava appears to be a 
variety in the stnct sense of the word (see p. 18), for it was 
found on the island of Bombay, the original locahty of the species, 
growmg side by side with the typical form. Yar. lohosa, however, 
should perhaps be regarded as a subspecies rather than a variety, 
lor I have received specimens from two localities in the extreme 
south-west of India and have no evidence that the typical form 
occurs in that part of the country. Evidence, however, is rather 
scanty as regards the occurrence of freshwater sponges m S. India. 
Var. mollis^ again, may be a phase directly due to environment. 
It IS the common form m the ponds of certain parts (e. g, m 
the neighbourhood ot the Maidan and at Ahpore) ot the Calcutta 
municipal area, but in ponds in other parts {e g, about Belgatchia) 
of the same area, only the t 3 ^ical form is found It is possible 
that the water m the former ponds may be deficient in silica or 
may possess some other peculiarity that renders the production of 
spicules difficult for cavi&rx ; but this seems hardly probable, for 
^ a species with a rather dense siliceous skeleton, 

flourishes in the same ponds. I have noticed that in ponds in which 
the aquatic vegetation is luxuriant and such genera of plants as 
FisUa and lAranan{l)£fmum flourish, there is always a tendency for 
B, 6avter% to be softer than in ponds in which the vegetation is 
mostly cryptogamic, and in Calcutta those parts of the in 
which sponges of this species produce most spicules are those in 
which a shght infiltration of brackish water into the ponds may be 
suspected; but in the interior of India, in places where the water 
18 absolutely fresh, hard specimens seem to be the rule rather than 
the exception. 

S carteri is closely related to S nitem, Carter (Africa, and pos¬ 
sibly 8. America), but differs from that species in its comparatively 
slender, sharp skeleton-spicules and smooth gemmule-spicules It 
may readily be distinguished from all other Indian freshwater 
sponges by its large, deep, round osoula, but this feature is not so 
marked in var lohosa as in the other forms. The typical form and 


t The only complete Europoim speoimen of the species I Iiave seen differs 
considerably in outwtudform from any Indian variety, consisting of a flat basal 
area fo>m which short, cylindrical turret-like branches arise This specimen 
IS from lAke Balaton in Hungary and was sent me by Prof, von Daday de 
Dees of Buda-Pesth. 
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Tar mollis grow to a larger size tiian is recorded for any other species 
of the family. I possess a specimen of the typical form from the 
neighbourhood of Calcutta which measures 30 X 27cm. in diameter 
and 19*6cm. in depth, and weighs (dry) 24|oz. The base of this 
specimen, which is sohd throughout, is nearly circular, and the 
general form is mound-shaped. Another large specimen from 
Calcutta IS m the form of an irregular wreath, the greatest diameter 
of which is 34 cm. This specimen weighs (dry) 16|oz. Both 
these specimens probably represent the growth of seTeral years. 

^Pypbs.—T he types of the varieties mollis, cava and lohosa are in 
the collection of the Indian Museum. I regard as the type of the 
species the specimen sent by Garter to Bowerbauk and by him 
named S. carteri, although, owing to some confusion, Carter’s de¬ 
scription under this name appeared some yeai's before Bowerbank’s. 
This specimen is in the British Museum, wich a fragment in the 
Indian Museum. 

Gbogeaphioal Bisteibution. —The range of the species ex¬ 
tends westwards to Hungary, southwards to Mauritius and east¬ 
wards to the island of Madura in the Malay Archipelago, a specimen 
from Lake Victoria Nyanza in Central Africa has been referred to 
it by Kirkpatrick (P Zool. Soc. London, 1906 (i), p. 219), but I 
doubt whether the identification is correct. In India B, oarten is 
by far tlie most universally distnbuted and usually much the 
commonest freshwater sponge; it is one of the only two species as 
yet found m Ceylon. Specimens are known from the following 
localities — Punjab, Lahore (J Btejphenson) Bombay PiuflsiDBNOy, 
island of Bombay (Garter, Kir'k^ati'ich, Aniiandale) ; Igatpun, 
W. Ghats (alt ea. 2,000 ft.) (Annandale) • United PnoviNOis 
(plains), Agra (Kirlpatinch)-, Lucknow. Himalayas, Bhim Tal, 
Kumaon (5t. 4,500 ft.) (Annandale) ; Tribeni, Nepal (Hodgart) : 
Bungal, Calcutta and neighbourhood, Eajshahi (Hampur Bhulm) 
on the E. Granges about 150 miles N of Calcutta (Annandale) ; 
Berhampur, Murshidabad district (R,B Lloyd) ; Pusa, Darbbhanga 
district (Bainlfjtgge ITetc/ie?), Siripur, Sarari district, Tirhut (Jf, 
Mackenzie) ; Pun and the Sur Lake, Onssa (Annandale) Madiias 
Pebstdhnoy, near Madras town (J, R, Bendeison)', Madura dis- 
tnct(jB. BniceFoote), Bangalore (A?m«ncZa?c) and Worgaum, 3Iy- 
Bore State (2,500-3,000 lb), iltoalculam and Trichur, Cochm 
{G.Mathai), Tnvandrum and the neighboimhood of 0 Comorin, 
Travancore (var. lolosa) (E. S . N , Ptllay) : Buema, Kawkareik, 
mtenor of Amherst district, Tenassenm (Annandcde)\ Eangooii 
(Annandale ); Bhamo, Upper Burma (J, Coggin Brown) : Ceylon, 
Peiadeniya (E. E, Qre&n), outlet of the Maha Eamboikulam 
between Vavuniya and Mnmadu, Northern Province (Willey)', 
Horowapotanana, between Trincomoiee and Anurodihapura, North- 
Central Province ( Willey). 

Biology. — B carten usually grows in ponds and lakes; I have 
never seen it in runmng water. Mr Mackenzie found it on the 
walls of old indigo wells in Tirhut. 

The exact form of the sponge depends to some extent on the 
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forces acting on it during life. At Igatpuri, for inatanca, I found 
that specunens attached to the stems of shrubs growing in the 
lake and constantly swayed by the wind had their surface irregu¬ 
larly reticulated with high undulating ridges, while those growing 
on stones at the bottom of a neighbouring pond were smooth and 
rounded. 

Sponges of this species do not shun the bght. 

lu Calcutta S, carten flourishes during the cold weather (Novem¬ 
ber to March). By the end of March many specimens that 
have attached themselves to delicate stems such as those of the 
leaves of In,mrutnihemum, or to the roots of Pxsiia stratiotes, have 
grown too heavy for their support and have sunk down into the 
mud at the bottom of the ponds, in which they are quickly 
smothered. Others fixed to the end of branches overhanging the 
water or to bricks at the edge have completely dried up. A large 
proportion, however, still remain under water, but even these 
begm to show signs of decay at this period. Their cells migrate to 
the extremities of the sponge, leaving a mass of gemmules m the 
■centre, and finally pensh. 

Few sponges exist in an active condition throughout the hot 
weather. The majority of those that do so exhibit a curious 
phenomenon. Their surface becomes smoothly rounded and they 
have a slightly pinkish colour, the majority of the cells of their 
parenchyma, if viewed under a high power of the microscope, can 
be seen to be gorged with very minute drops of liquid. This hquid 
is colourless in its natural condition, but if the spouge is plunged 
into alcohol the hquid turns of a dark brown colour which stains 
both the alcohol and the sponge almost instantaneoualy. Probably 
the liquid represents some kind of reserve food-material. Even in 
the hot weather a few living sponges of the species may be found 
that have not this peculiarity, but, lu some ponds at any rate, the 
majority that survive assume the pecuhar summer form, which I 
have also found at Lucknow. 

Beproduction takes place in cartei*i in three distinct ways, two 
of which may be regarded as normal, while the third is apparently 
the result of accident. If a healthy sponge is torn into small pieces 
and these pieces are kept in a bowl of water, little masses of cells 
congregate at the tips of the radiating fibres of the skeleton and 
assume a globular form At first these cells are homogeneous, having 
clear piotoplasm full of minute globules of liquid. The masses 
differ considerably iii size but never exceed a few millimetres in 
diameter. In about two days differentiatioii commences among the 
cells , then spicules are secreted, a central cavity and an external 
membrane formed, and an aperture, the first osculum, appears 
m the membrane. In about ten days a complete young sponge is 
produced, but the details of development have not been worked out 

The most common normal form of reproduction is by means of 
gemmules, which are produced in great numbers towards the end 
■of the cold weather. If small sponges are kept alive m an aqua¬ 
rium even at the beginning of the cold \ieather, they begin 
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to produce gemmules almost immediately, bet these gemmules 
although otherv\use perfect, possess few or no gemmule-spicules 
It the sponge becomes desiccated at the end of the cold vieather 
and is protected in a sheltered place, some or all of the gemmules 
contained in the meshes of its skeleton germinate in situ as soon as 
the water reaches it again donng the ‘‘rams’' It is by a con¬ 
tinuous or rather periodical growth of this kind, reassumed season 
after season, that large masses of sponge are formed. In such 
masses it is often possible to distingmsh the growth of the several 
years, but as a rule the layers become more or less intimately fused 
together, for no limiting membrane separates them A large pro¬ 
portion of the gem rallies are, however, set free and either float on 
the surface of the water that remains in the ponds or are dried up 
and carried about by the \nnd In these circumstances they do not 
germinate until the succeeding cold weather, even if circumstances 
other than temperature are favourable ; but as soon as the cold 
weather commences they begm to produce new sponges viuth great 
energy 

iSexual reproduction, the second normal form, takes place in jS'. 
caHen mainly if not only at the approach of a change of season, 
that is to say about March, just before the hot weather commences, 
and about November, just as the average temperature begins to 
sink to a temperate level. At these seasons healthy sponges may 
often be found full of eggs and embryos, which lie m the natural 
cavities of the sponge without protecting membrane. 

In the ponds of Calcutta a large number of animals are found 
associated in a more or less definite manner with Spongilla carte'n. 
Only one, however, can be described mth any degree of certainty 
as being m normal circumstances an enemy, namely the larva of 
Sisyra \nchca^* and even m the case of this little insect it is doubt¬ 
ful how far its attacks are actually injunoua to tlie sponge. The 
larva is often found in considerable numbers clinging to the osciila 
and wide efferent canals of S» carter i^ its proboscis inserted into 
the substance of the sponge. If the sponge dies and the water 
becomes foul the larvte swim or crawl away. If the sponge dries 
up, they leave its interior (m which, however, they sometimes 
remain for some days after it has become dry) and pupate in a 
silken cocoon on its surface. Hence they emerge as perfect insects 
after about a week. 

An animal that may be an enemy of S cart&n is a fiat-worm (an 
iindescnbed species of Planana) common m its larger canals and 
remarkable for the small size of its pharynx The same worm, 
however, is also found at the base of the leaves of bulrushes and 
m other like situations, and there is no evidence that it actually 
feeds on the sponge Injured sponges are eaten by the prawn 
Pdl(Bnion lamaTr&i, which, hdwever, only attacks them when the 
dermal membrane is broken. A Tanypus larva (Ohironomid 


* Needham, Rec Ind Miis la, p 206 (1909) 
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Diptera) that makes its way though the substance of the sponge 
may also be an enemy; it is commoner in decaying than lu 
vigorous sponges. 

The presence of another Chironomid larva (ChironomuSy sp ) 
appears to be actually beneficial. In many cases it is clear that 
this larva and the sponge grow up together, and the larva is 
commoner in vigorous than in decayed sponges Unlike the 
Tanypus larva, it builds parchment-hke tubes, iii which it hves, on 
the surface of the sponge. The sponge, howe\er, often grows very 
rapidly and the larva is soon in danger of being engulfed in its 
substance. The tube is therefore lengthened in a vertical direction 
to prevent this catastrophe and to maintain communication witli 
the exterior. The process may continue until it is over an inch in 
length, the older part becoming closed up owing to the pressure of 
the growing sponge that suriounds it. Should the sponge die, the 
larva lives on in its tubes without suffering, and the ends of tubes 
containmg larvae may sometimes be found projecting from the worn 
surface of dead sponges. The larva does not eat the sponge but 
captures small insects by means of a pair ot legs on the first seg¬ 
ment of its thorax. In so doing it thrusts the anterior part of its 
body out of the tube, to the inner surface of which it adheres by 
means of the pair of false legs at the tip of the abdomen. This 
insect, which is usually found id the variety mollis^ appears to do 
good to the sponge m two ways—by capturing other insects that 
might injure it and by giving support to its \ery feeble skeleton. 

A precisely similar function, so far as the support of the sponge 
is concerned, is fulfilled by the tubular zooecia of a phase of the 
polyzoou Plumatella p'uticosa (see p. 218) which in India is more 
commonly found embedded in the substance of S. ccirteri than iii 
that of any other species, although in Great Britain it is generally 
found m that of S, lacfu^tris^ which is there the commonest species 
of freshwater sponge. 

Another animal that appears to play an active part in the 
<economy of the sponge is a pecuhar httle worm {Glicetogaster ^on- 
gillce) also found among the zooecia of Plumatella and belonging 
to a widely distributed genus o£ which several species are found 
in association with pond-snails. ChcBtoqaster spongilUe often occurs 
in enormous numbers in dead or dying sponges of >Si. carteri^ 
apparently feeding on the decaying organic matter of the sponge 
and assisting by its movements in releasing numerous gemmules. 
In so doing it undoubtedly assists in the dissemination of the 
species. 

Major J Stephenson (Eec Ind. Mus. v, p. 233) has recently 
found two other species of oligocbsstes inhabiting S cfcrteri var. 
lobosa from Travancore. Both these species, unlike QhcBtoqaster 
^pongillcB, belong to a genus that is vegetarian in habits. One of 
them, Na%B pectmata, has nob yet been found elsewhere, while the 
other, Nais communis^ has a very wide distribution. The latter, 
liowever, occurs in the sponge in two forms—one vnth eyes, the 
other totally blind. The blind form {N communis var cceca) has 
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only been found m this sitaation, but the other (var. ipunjaherms) 
lives free as well as in association with the sponge, in which the 
bhnd form was the commoner of the two 

The majority oE the animals found in association with S, carteri 
gain shelter without evident assistance to the sponge This is the 
case as regards the little £sh (Oohius alcocJcii), one of the smallest 
of the vertebrates (length about j inch), which lays its eggs in the 
patent oacula,thu8 securing for them a situation pecuharly favour¬ 
able to their development owing to the constant current of water 
that passes over them In the absence of sponges, however, this 
fish attaches its eggs to the floating roots of the water-plant Fistia 
gtraiiotes, Numerous small Crustacea^ also take temporary or 
permanent refuge m the cavities of S, cart&n, the most noteworthy 
among them being the Isopod Taclicea S'pongilhcolaf^ the adults of 
which are found in the canal of this and other sponges, while the 
young cling to the external surface of the carapace of Falcemon 
lamarrei and other small prawns. Many worms and insects of 
difEerent kinds also enter the canals o£ 8 cavten, especially when the 
sponge IS becoming desiccated; from half-dry sponges numerous 
beetles and flies may be bred, notably the moth-fly Fsyclioda 
Tiig'njgenms t, of which enormous numbers sometimes hatch out 
from such sponges 

As the sponge grows it frequently attaches itself to small 
molluscs such as the young of Vivypara lengal&nm^ which finally 
become buned in its substance and thus pensh Possibly their 
decaying bodies may aflord it nounshment, but of the natui*al food 
of sponges we know little. S carters flourishes best and reaches its 
largest size in ponds used for domestic purposes by natives of India, 
and thnves m water thick with soap-suds. It is possible, though 
direct proof is lacking, that the sponge does good m purifying 
water used for washing the clothes, utensils, and persons of those 
who drink the same water, by absorbing decaying animal and 
vegetable matter from it. 

Yarious minute algae are found associated with J3 carten, but 
of these httle is yet known. The green flush sometimes seen on 
the surface of the typical form is due to the fact that the super¬ 
ficial cells of the parenchyma contain green corpuscles. These, 
hov^ever, are never very numerous and are not found in the 
inner parts of the sponge, perhaps owmg to its massive form. It 
18 noteworthy that these green bodies flourish in large numbers 
throughout the substance of sponges of S,^rohferens, a species 
always far from massive, growing in the same ponds as S, cai ten. 

* According to the late Eai Bahadur E B Sanyal, freshwater sponges are 
called m Ben^i “ shrimps’ nests ” From his description it is evident that he 
refers mainly to S cart&i (see Hours with Nature, p 46, Oaloutta 1896). 

t Stebbing, J Liun Soc ixx, p 40, Annondale, Bee Ind Mus i, p 279 

J Brunetti, Bee. Ind Mus u, p 376 (1908) 
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9. SpongiUa fragiliB, Le%dy 

S/pongilla agilUy Leidy, P Ac Pliilad. 1851, p 273 
Sp(mg\lla lordn, Bowerbank, P. Zool Soc London, 1803, p 466, 
pi xxxviii, fig 17 

Spongilla contecta, Noll, Zool Garten*, 1870, p 173 
Sjpmqilla ottaixemiSy Da^\8on, Oanad. Nat.* (new senes) viu, p. 5 
(1878) 

SpongiUa aibincay Dybowaki, Zool Anz , Jahr. i, p. 63 (1878) 
^(mg%lla morgiana, Potts, P. Ac Philad 1880, p. 830. 

Sponqilla hi duy Garter, Ann. Nat EQst (6) vii, p. 89, pi vi, fig 18 
(1881) 

Spcmgdla Bibiricay Djbowski, M5m. Ac St P6tersb (7) xxx, no x, 
p 10, fig. 12 

Spmgilla gloiTierata,^d)ly Zool Anz., Jahr ix, p 082 (1886). 
^origiUapagdiSj Vejdovsky, P. Ac. Philad 1887, p 176 
^oiigiUafi agiliSy Potts, ibid, p 197, pL t, fig 2 , pi. vui, figs 1-4 
Spongxlla fragduy Weltner, Arch. Natuig. lix (i), p. 266, pi. ix, 
figs 18-20 (1893). 

^ngiUa fiagiluy icl , Arch Naturg Ixi (i), p. 117 (1896) 

Spongilla fragihs, id.y in Somonis Zool. Foisch in Austral, u d. 
Malay Arch v, part v, p 623 

Spongillafragxhsy Annandale, P U.S. Miis xxxvii, p. 402 (1909) ’ 
^ongillafragihsy id, Annot Zool. Japon vii, part li, p, 106, pi li, 
fig 1 (1909). 

Sponge fiat, lichenoid, never of great thickness, devoid of 
branches, dense in texture but very friable; colour brown, green, 
or whitish ; oscula numerous, small, fiat, distinctly staa> shaped 
Skeleton with well defined radiating and transverse fibres, 
which are never strong but form a fairly dense network with 
a small amount of spongin. 

Spicules, Skeleton-spicules smooth, sharply pointed, moderately 
stout, as a rule nearly straight. No fiesh-spicules. Gemmule- 
spicules cylmdncal, blunt or abruptly pointed, nearly straight, 
covered with relatively stout, straight, irregular spines, which are 
equally distributed all over the spicule. 

Qemmules bound together in free groups of varying numbers 
and forming a fiat layer at the base of the sponge; each gemmule 
small m size, surrounded by a thick cellular coat ot several 
layers; wutb a relatively long and stout foraminal tubule, winch 
pro 3 ects outwards through the cellular coat at the sides of the 
group or at the top of the basal layer of gemmules, is usually 
curved, and is not thickened at the tip , more than one foraraincal 
tubule sometimes present on a single gemmule ; geminule-spioules 
arranged horizontally or at the base of the cellular coat. 

The species as a species is easily distinguished from all others, 
its nearest ally being the N. American S, inglomfoi^is with 
sparsely spined skeleton-spicules which are very few in number, 
and gemmule groups in which the foraminal tubules all open 
downwards. 

Several varieties ol S. fragilis h^Lve been described in Europe 
and America. 
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Ttpb.—P otts refers to the type as being m the Academy of 
Natural Sciences at Philadelphia. 

Gbographioal Distuibotion —^All over Europe and N America; 
also ID Siberia, Australia, and S America. The species is in¬ 
cluded in this work iu order that its Asiatic local races may be 
fitly described. 


9 a Subsp calcuttajia*, uov 

P Sponqilla decipiens, Weltiier {partim). Ai*ch. Natuig lici (i), 
pp 117, 134 (1896). 

SpongUla decipi&is, Annondale, Jourii As Soc Beii" 1906, p. 67. 
SpongiUafi agiliSj id , Rec Ind Mns i, p 390 (1907j. 



A. 






B. 


Big 15 —SpoiigillafiagUia Bubsp oalevitana 
i=group of gemmiiles, x70, B=Bpicule8, x240 From type speoimoti 

This local I'acOj wliieh is common in Calcutta, is distinguisliod 
from the typical form mainly bv the shape of its skeleton- 
spicules, most of vrluch are abruptly pointed or almost rounded at 
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the tips, sometimes bearing a minute conical projection at each 
end. The gemmule-spicules, which are usually numerous, are 
slender. The ioiammal tubules are usually long and bent, but 
are sometimes very short and quite straight. The colour is usually 
greyish, occasionally brown. 

I have not found this race except in Calcutta, in the ponds of 
which it grows on bricks or, very commonly, on the stems of 
bulrushes, often covering a considerable area. 

Type in the Inchan Museum. 

9 6. Subsp. decipiens*, Wehei\ 

SpongiUadecip\en8f "Weber, Zool.Ergeb. Niederlond. Ost-Ind. i, p 40, 
pi. iv, figs 1-6 (1890) 

This (?) local race is distinguished by the fact that theforaminal 
tubules are invariably shoit and straight and thickened at the 
tips, and that gemmule-spicules do not occur on the external 
surface of the cellular coat of the gemmules. 

I include Weber’s B^ongilla decipiens m the Indian fauna on the 
authority of Weltner, who identified specimens from the Museum 

tank,’’ Calcutta, as belonging to this form All, however, that 
I have examined from our “ tank ” belong to the subspecies 
ealcuttcma, most of the skeleton-spicules of which are much less 
sharp than those of deczpiens. By the kindness of Prof. Max 
Weber I have been able to examine a co-type of his species, which 
is probably a local race pecuhar to the Malay Archipelago. 

Type in the Amsterdam Museum , a co-type in Calcutta. 

Perhaps the Japanese form, which has spindle-shaped gemmule- 
spicules with comparatively short and regular spmes, should be 
regarded as a third subspecies, and the Siberian form as a fourth. 

10. SpongiUa gemina*, sp. nov. 

Sponge forming small, shallow, slightly dome-shaped patches of 
a more or less circulai* or oval outline, minutely hispid on the 
surface, friable but moderately hard Oacula numerous but minute 
and inconspicuous, never star-shaped. Dermal membrane ad- 
henng closely to the sponge. Colour grey or brown. 

Skeleton forming a close and regular network at the base of the 
sponge, becoming rather more diffuse towards the external surface, 
the radiating and the transverse fibres both well developed, ot 
almost equal diameter. Little spongin present. 

Spicules, Skeleton-spicules slender, smooth, sharply pointed No 
flesh-spicules. Gemmule-sjucules long, slender, cylindrical, blunt 
or bluntly pointed, somewhat irregularly covered with minute 
straight spines. 

Qeminides small, bound together in parrs, as a rule free m the 
parenchyma but sometimes lightly attached at the base of the 
sponge. Each gemmule flattened on the surface by which it is 
attached to its twm, covered with a thiu coat of polygonal air¬ 
spaces which contains two layers of gemmule-spicules crossing one 
another irregularly in a horizontal plane. One or two foramina! 
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tubules 'present on the surface opposite the flat one, bending 
towards the latter, often of considerable length, cylindrical and 
moderately stout. 

Ttpb m the Indian Musetun. 

This species is closely allied to S frccgihs, from which it may be 
distinguished by the curious twinned arrangement of its gemmules. 
It also differs from S. fi^a-gilis m having extremely small and 
mcoDspicuoua oscula 

Locahty, I only know this sponge from the neighbourhood of 
Bangalore, where Br. Moms Travers and I found it m October, 
1910 growing on stones and on the leaves of branches that dipped 
mto the water at the edge of a large tank. 

11. Spongilla orassissima**^, Annandah. 

SpmytUa ciaasissima, Anuandale, J. Asiat. Soc Bengal, 1907, p. 17, 
figs. 2, 8. 

S^^ongilla C7'a88t€simay id , ihd p. 88 

Sj^onyilla c? assismna, td , Rec. Ind Mus. i. p, 390, pi. xiv, fig 4 
(1907) 

Sponge very hard and strong, nearly black m colour, sometimes 
vith a greenish tinge, forming spherical, spindle-shaped or irre¬ 
gular masses without iDranches but often several inches m diameter, 
Oscula curcular or star-shaped, usually surrounded by radiatmg 
furrows; pores uormoUy contamed m single cells. Extern^ 
membrane closely adherent to the sponge except immediately 
round the oscula. 

^eleton dense, compact and only to be broken by the exercise 
of considerable force; radiating and transverse fibres not very 
stout but firmly bound together by spougm. (fig 6, p 38), which 
occasionally extends between them as a delicate film; their net¬ 
work close and almost regular. 

Sjpicules. Skeleton-spicules smooth, feebly curved, sausage- 
shaped but by no means short, as a rule bearing at each end a 
minute conical projection which contains the extremity of the 
axial filament. No flesh-spicules Q-emmiile-spicules closely 
resembling those of B.fragihs subsp. calcuttana, but as a ride 
even more obtuse at the ends. 

Gemmules bs in S fragihs subsp. calmttana , a basal layer of 
gemmules rarely formed. 

11 a. Var. crassior*, Annandale 

Spongilla a assior, Annandale, Rec. Ind. Mus i, p 389, pi. xiv, fig 3 
(1907). 

This variety difiers from the typical form chiefly in its even 
stronger skeleton (fig. 3, p. 33) and its stouter skeleton-spicules, 
which do not so often possess a terminal projection. The sponge 
IS of a brownish colour and forms flat masses of little thickness but 
of considerable area on sticks and on the stems of water-plants. 

Types —The types of both forms are m the Indian Museum 
Co-types have been sent to London. 
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Q-eogra^hical Distuibutiois-. —This sponge is only known 
from Bengal. The variety cj assior was found at Eajahahi (Eam- 
pur Bhulia) on the Q-anges, about 150 miles N. of Calcutta, while 
the typical form is fairly common m the “ tanks of Calcutta 
and very abundant in the Sur Lake near Puri m Onssa. 

Bioioqt.— S, ci'assisdma is usually found near the surface m 
shallow water. Attached to the roots of the floating water-plant 
Fistia stmtiotes it assumes a spherical form, while on sticks or 




Big 16 —Spioulea of Spong^illa o^Oisimma var. clamor 
(from type specimen), X 2-40. 


like objects it is spindle-shaped Sometimes it is found growing 
on the same stick or reed-stem as jS. carten, the two species being 
ill close contact and S. carien always overlapping S. crassisnma. 
The dark colour is due to minute masses of blackish pigment in 
the cells of the parenchyma. The dense structure of the sponge 
IS not favourable to the presence of incolce, but young colonies of 
the polyzoon ore sometimes overgrown by it. 

Although they may persist for a time by elongating their tubular 
zooBcia through the substance of the sponge, they do not m these 
circum stances reach the same development as when they are 
overgrown by the much softer S. carten, 

S. crassissima is found durmg the rains and the cold weather. 
In Calcutta it attains its maximum size towards the end of tho 
latter season. In spite of its hard and compact skeleton, the 
sponge does not persist from one cold weather to another. 

A curious phenomenon has been noticed in this species, but 
only in the case of sponges living in an aquarium, viz. the cessa¬ 
tion during the heat of the day of the currents produced by its 
flogeUa. 
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Subgenus 0. STRATOSPONGffLLA, Annanclale, 
Stratospongdla^ Annandale, Zool. Jalirb , Syst zxyii, p. 601 (1909). 

Type, Spongilla homhayensts, Carter 

SpongillfiD in the gemmules of which the pneumatic layer is 
absent or irregularly developed, its place being sometimes taken by 
air-apaces between the stout chitinous membranes that cover the 
gemmule. At least one of these membranes is always present. 

The gem mule-s pic ales lie m the membrane or membranes 
parallel to the surface of the gemmule, and are often so arranged 
as to resemble a mosaic The gemmules themselves are usually 
adherent to the support of the sponge The chitinous membrane 
or membranes are often m continuity with a membrane that 
underlies the base of the sponge. The skeleton is usually stout, 
though often almost amorphous, and the skeleton-spicules are 
sometimes sausage-shaped. 

Sponges of this subgenus form crusts or sheets on sohd sub¬ 
merged objects. 

Stratospongilla is essentially a tropical suhgenus, having its 
head-quarters in Central Africa and Western India One of its 
species, however, {S sumatra'ma*^ Weber) occurs both in Africa 
and the Malay Archipelago, while another has only been found in 
S, America (S. ncmcella, Carter)- 

AbeiTant species occur in China (S sinensis^, S, coggim*) and 
the Philippmes (S, dementis'^) Three species have been found in 
the Bombay Presidency and Travancore, one of which {S, homhay- 
extends its range eastwards to Mysore and wTstwards 
across the Indian Ocean to Natal 


12. SpongiUa indica*, Annaiidah. 

Spongilla indica, Annandale, Bee. Ind. Mus. ii, p 26, fies 1 2 
(1908), ^ ® ’ 

Sponge forming a very thin layer, of a blight green or pale grey 
colour, surface smooth, minutely hispid; pores and oscula incon¬ 
spicuous, the latter approached in some instances by radiating 
furrows ; subdermal cavity small, texture compact, rather hard. 

Skeleton incoherent, somewhat massive owing to the large 
number of spicules present. Spicules forming triangular meshes 
and occasionally arranged m vertical lines several spicules broad 
bufc without spongin. 

Spicules, Skeleton-spicules straight or nearly straight, slender 
cylindrical, amphistrongylous, uniformly covered with minute’ 
sharp spines; flesh-spicules slender, .sharply pointed, straight or 
curved, irregularly covered with relatively long, straight sharp 
spines, abundant in the dermal membrane, scarce in the substanc^ 
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o£ the spoDge. Q-emmule-spiculeB short, stout, sausage-shaped, 
covered with minute spines, which are sometimes absent from the 
extremities 

Gemmules spherical, somewhat variable m size, with a single 
aperture, which is provided with a trumpet-shaped foramina! 
tubule and is situated at one side of the gemmule in its natural 
position; the inner cbitinous coat devoid of spicules, closely 
covered by an outer coat composed of a darkly coloured cbitinoid 
substance in which the gemmule-spicules are embedded, lying 
parallel or almost parallel to the inner coat. The outer coat 
forms a kind of mantle by means of the skirts of which the 
gemmule is fastened to the support of the sponge. This coat is 



Fig 17.—Geramule of Qpongdla tndica seen from the side 
(from type speoimen), magniQod 


pierced by the forammal tubule. The gemmules are distinct from 
one another 


Average length of skeleton-spicules 
„ breadth of skeleton-spicules 
„ length of flesh-spicules .. ., 
„ breadth of flesh-spiculea ... 
„ length of gemmule-spicules 
„ breadth of gemmule-spicules 


0‘2046 mm. 
0 0172 „ 
0*053 „ 

0*0053 „ 

0 044 „ 

0*0079 „ 


S. indica is closely allied to sumatrana^^ Weber, which has 
been found both m the Malay Archipelago and in East Afnca. 
It may be distinguished by its blunt, almost truncated megascleres 
and comparatively slender gemmule-spicules. 

Type in the Indian Museum. 

Habitat, etc —Q-rowiug, together with S. cinerea and Oorvo- 
spongilla lapidosa, on the stone sides of an artificial conduit in the 
E. Q-odaveri at Nasik on the eastern side of the Western Ghats 
in the Bombay Presidency. The water was extremely dirty and 
was used for bathing purposes. The sponge was green where 
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the light fell upon it, grey where it was in the shadow^ of the 
hndge under which the conduit ran. The only specimens I have 
seen were taken in November, 1907 

13. Spongilla bombayensis*, Carter (Plate II, fig. 2.) 

SpongiUa bombayensis, Cartel, Ann. Nat Hist. (6) x, p 369, pL xvi, 
figs. 1-6 (1882). 

SpongtUa homhat/etuu. Annandole, Zool. Jahih., Syst. xxvii, p. 662, 
figs. B, C (1909) 

Sponge hard but friable, forming thin layers or cushions; its 
surface often irregular but without a trace of brauchea, its area 
never very great, oscula inconspicuous, external membrane 
adhermg closely to the sponge; colour bro\inish or greyish. 



Fig 18 —Gemmule of SpongUla homhaymsia as seen from above 
(from type specimen), mogmfiecl. 

Skeleton almost amorphous, very dense, consisting of large 
numbers of spicules arranged irregularly, radiating fibres occa¬ 
sionally visible in sections, but almost devoid of spongm, a more 
•or less defimte reticulation of horizontal spicules lying imme¬ 
diately under the external membrane. 

Spicules. Skeleton-spicules slender, pointed, feebly curved, 
irregularly roughened or minutely spined all over the surface. 
Flesh-spicules straight, narrowly rhomboidal in outline, sharply 
pomted, slender, covered with minute, irregular, straight spines, 
scanty in the parenchyma, abundant m the external membrane. 
G-emmule-spiculea sausage-shaped or bluntly pointed, variable m 
length but usually rather stout, covered with minute spines, as a 
rule distinctly curved. 

QemmuJes round or oval, firmly adherent * to the base of the 
sponge, as a rule rather shallowly dome-shaped, covered by two 


* The outer covering by means of which the gemmule is fixed is not formed 
until the other structures are complete. In young sponges, therefore, free 
gemmules may often be found 
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thick chitinous membranes, in each of which there is a dense 
horizontal layer of spicules; no grannlAr or cellular covering; 
the two chitinous coats separated by an empty space ; the aper¬ 
ture or apertures on the side of the gemmule m its natural 
position, provided with foraininal tubules, which may be either 
straight or curved, project through the outer chitinous membrane 
and often bend down towards the base of the gemmule. The 
spicules of the outer layer often more irregular in outline and 
less blunt than those of the inner layer. 

This sponge is allied to S, indica, but is distinguished among 
other characters by its sharp skeleton-spicules and by the fact 
that the gemmule is covered by two chitinous membranes instead 
of one. 

Ttpb in the British Museum; a fragment m the Indian 
Museum. 

Q-eoghaphioaIi DiSTEiBXmoisr.— S. and W. India and S. Africa. 
Carter’s type was found in the island of Bombay, my own speci¬ 
mens in Igatpuri Lake in the Wes tern Ghats. I have recently 
{October 1910) found sponges and bare gemmulea attached to 
stones at the end of a tank about 10 miles from Bangalore (Mysore 
State) in the centre of the Madras Presidency Prof. Max Weber 
■obtained specimens in Natal. 

Biology —The specimens collected by Prof Weber in Natal 
and those collected by myself in the Bombay Presidency were 
both obtained in the month of November. It is therefore very 
interesting to compare them from a biological point of view. 
In so doing, it must be remembered that while in S. Africa 
November is near the begmning of summer, m India it is at the 
beginning of the “ cold weather,” that is to say, both the coolest 
and the driest season of the year The lake m which my speci¬ 
mens were obtained bad, at the time when they were collected, 
already sunk some inches below its highest level, leaving bare 
a gently sloping bank of small stones. Adhering to the lower 
surface of these stones I found many small patches of Sj^ongiVa 
homhayensis^ quite dry but complete so far as their harder parts 
were concerned and with the gemmules fully formed at their base. 
Prom the shallow water at the edge of the lake 1 took many 
similar stones which still remamed submerged. It was evident 
that the sponge had been just as abundant on their lower surface 
as on that of the stones which were now dry; but only the 
gemmules remained, sometimes with a few skeleton-spicules 
adhering to them (PI II, fig 2). The bulk of the skeleton had 
fallen away and the parenchyma had wholly perished. In a few 
instances a small sponge, one or two millimetres in diameter, 
had already been formed among the gemmules , but these young 
sponges appeared to belong to some other species, possibly Spongillcc 
inchca, which was also common in the lake 

Carter’s specimen of hombaymms^ which was evidently m 
much the same condition as those I found still submerged a 
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month later, was taken m October in a disused quarry, it was 
surrounded by a mass of S. oart&n three inches m diameter, and 
was attached to a herbaceous annual. The point on the edge of 
the quarry at which this plant grew was not reached by the 
water until July. It is therefore necessary to assume that the 
gemmules of Bn homhayensts had been formed between July and 
October. Probably the larva of the sponge had settled down 
on the plant dunng the “rains’'—which commence m Bombay 
about the beginning of June—and had grown rapidly. The pro¬ 
duction of gemmules may have been brought about owing to the 
sponge being choked by the more vigorous gro^vth of 3. carten^ a 
species which grows to a considerable size in a comparatively 
short time, while 3 hombayensis apparently never reaches a thick¬ 
ness of more than a few millimetres. 

The manner m which the gemmules of 3. hombayensis are 
fastened to the solid support of the sponge must be particularly 
useful m enabhug them to sprout in a convenient environment as 
soon as the water reaches them. The fact that the gemmules 
remained fixed without support renders it unnecessary for the 
skeleton to persist as a ca^e containing them (or at any rate a 
proportion of them) dunng the penod of rest. 

Prof. Weber's specimens of 3n hombaym8%s were collected m a 
river, apparently on stones or rocks, towards the beginning of the 
S. African summer. They contain comparatively few gemmules 
and were evidently in a vigorous condition as regards vegetative 
growth. Unfortunately we know nothing of the seasonal changes 
which take place in freshwater sponges in S Africa, hut the diE- 
ference between these changes m Europe and m India shows that 
they are dependent on environment as weD as the idiosyncrasy 
of the species. It is very interesting, therefore, to see that the 
condition of sponges taken m S. Africa differs so widely from 
that of other individuals of the same species taken in India at the 
same season. 

In Prof Weber’s specimens I have found numerous small 
tubules of inorganic d^ris. These appear to be the work of 
Ohironomid larvm, of which there are several specimens loose m 
the bottle containing the sponges. Other tubules of a very similar 
appearance but with a delicate chitinoid foundation appear to be 
the remains of a species of Flumatella of which they occasionally 
contain a statoblast. 


14. Spongilla ultima*, AnnaTidale (Plate II, fig. 3.) 

Spongilla ultimay Annan dale, Pec. Ind. Mus v, p SI (1910) 

Sponge hard and strong, forming a thin layer on sohd objects, 
of a pale green colour (dry) ; the oscula small but rendered con¬ 
spicuous by the deep radiating furrows that surround them ; 
external surface of the sponge rough but not spiny. 
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^ Skeleton forming a compact but somewhat irregular reticula¬ 
tion in which the radiating fibres are not very much more distinct 
than the transverse ones ; a considerable amount of almost colour¬ 
less spongin present. 

S^picules. Skeleton-spicules smooth, stout, amphioxoiis, as a rule 
straight or nearly straight, not infrequently inflated in the middle 
or otherwise irregular. iN'o flesh-spicules. Q-emmule-spicules 
variable in size, belonging to practically every type and exhibiting 
practically every abnormahty possible in the genus, the majority 
being more or less sausage-shaped and having a roughened surface, 
but others being cruciform, spherical, subsphencS, rosette-like, 
needle-hke, bifid or even trifid at one extremity. 



Fig 19.*—Spicules of S^migtlla ultima (from type specimen), Xl20. 


Gemmules adherent, spherical, large, each covered by two dis¬ 
tinct layers of honzontal spicules; the outer layer mtemiixed 
with skeleton-spicules and often containing relatively large 
siliceous spheres, a large proportion of the spicules being irregul^ 
in shape; the spicules of the inner layer much more regular and 
as a rule sausage-shaped. The outer layer is contained m a 
chitinous membrane which spreads out over the base of the sponge. 
The forammal tubules are short and straight. 

This sponge is alhed to S. homhayensis, from which it is distin¬ 
guished not only by the abnormal chaiacters of its gemmule- 
spicules and the absence of flesh-spicules, but also by the form of 
its skeleton-spicules and the structure of its skeleton. I have 
examined several specimens dry and in spirit; but S ultima is 
the only Indian freshwater sponge, except Oorvos^ongilla lur- 
manica, I have not seen in a fresh condition. 

Types in the Indian Museum, co-types at Trivandrum 
Habitat Discovered by Mr. E Shunkara Narayana Pillay, of 
the Trivandrum Museum, m a tank near Cape Comorm, the 
southernmost point of the Indian Peninsula. 
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Q-enus 2. PECTISPONQ-ILLA, Annandale, 
PectispongiUaf Annandale, Eec. Ind. Mus. in, p. 103 (1909). 

Type, Pectispo-ngilla aurea^ Annandale. 

The structure of the sponge resembling that of Euspongilla 
or Ephydatia \ but thegemmule-spicules bear at either end, at one 
side only, a double veitical row of spines, so that they appear 
when viewed in profile like a couple of combs joined together by 
a smooth bar. 
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Fig 20 —Gemmule and smoules of Peciiapongilla aw'oa (type specimen) 
a, Skeletou-Bpicules, 6, gemmule-spioules, V, a single gemmule- 
spicule more nighly magnified 


Geographtoai DiBTJaiBimoir.—The genus is inonotypic and is 
only known h’om Travancore and Cochin m the south-west of the 
Indian Penmsula. 


15. Pectispongilla aurea*, Annandale 

Pectispongilla auiea, Annandale, op p, 108, pi xii, fig. 2 
Sponge forming mmute, soft, oushion-hke masses of a deep 
golden colour (dull yellow m spirit), the surface smooth, minutely 
hispid. One relatively large depressed osculum usually present in 
each sponge; pores inconspicuous, dermal membrane m close 
contact with the parenchyma. 

Skeleton consisting of slender and feebly coherent radiating 
fibres as a rule two or three spicules thick, with single spicules or 
ill-defined transverse fibres running horizontally. Towards the 
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external surface transverse spicules are numerous, but they do not 
form any very regular structure. 

SpiculM, Skeleton-spicules smooth, sharply pointed, straight 
or nearly so Qemmiile-spicules minute, with the stem smooth 
and cylindrical, relatively stout and much longer than the comb 
at either end; the two combs equal, with a number of minute, 
irregularly scattered spines between the two outer rows of stouter 
ones. No free microscleres. 

Oemmules minute, spherical, with a single aperture, which is 
provided with a very short foraminal tubule; the granular coat 
well developed , the spicules arranged in a slanting position, but 
more nearly vertically than horizontally, with the combs pointing 
in aU directions; no external chitinous membrane 


Length of skeleton-spicule. 0 2869 ram. 

Greatest diameter of skeleton-spicule .. 0 014 „ 

Length of gemmule-spicule .. .. 0‘032-0’036 mm. 

Length of comb of gemmule-spicule .. 0*008 mm. 

Greatest diameter of shaft of gemmule- 

spicule . . 0*004 „ 

Diameter of gemmule... 0 204-0*221 mm. 


The gemmule-spicules first appear as minute, smooth, needle- 
hke bodies, which later become roughened on one side at either 
end and so finally assume the mature form. There are no bubble- 
cells m the parenchyma. 


15 a Yar. subspinosa*, nov. 

This variety differs from the typical form in having its skeleton 
spicules covered with minute irregular spines or conical pro¬ 
jections 

Typhs of both the typical form and the variety in the Indian 
Museum ; co-types of the typical form in the Trivandrum 
Museum 

Geog-eaphioax Disteibtjtion. —The same as that of the genus 
Localities —Tenmalai, at the base of the western slopes of the W. 
Ghats in Travancore (typical form) (^Annandale) ; Ernakulam and 
Trichur in Cochin (var subspinoscC) ((?. Matliai). 

Btologt —My specimens, which were taken in November, 
were growing on the roots of trees at the edge of an artificial pool 
by the roadside. They were in rather dense shade, but their 
brilliant golden colour made them conspicuous objects in spite 
of their small size Mr. Mathai’s specimens from Cochin were 
attached to water-weeds and to the husk of a cocoannt that had 
fallen or been thrown into the water. 
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Q-enus 3. EFHYDATIA, Lamouroux. 

Bplvudatxa^ Lamoui’ouy, Hist, des Polyp corall. flex ♦ p. 6 (fide 
Weltuer) (1816). 

UpTiydatiaj J. E Gray, P Zool Soc London, 1867, p. 660 

Trachyspmxgilla^ Dybowaky Zool Anz i, p. 63 (1874) 

Meyenia^ Gaiter (paHtm)^ Ann Nat Hist. (6) vii, p 90 (1881). 

CaHeiellai Potts & Mills {partim'), P Ac. PJiilad 1881, p. 160 

JE^Tiydatia^ VejdoTsky, Abh. Bobm Qes xii, p. 28 (1888). 

Meyema^ Potts {paTtim)^ %hid 1887, p. 210. 

Cm'tex ella^ td 1887, p 260, 

J^Tiydatia^ Weltnei (^paitim)f Arch Naturg. Ixi ( 0 ; P 121 (1896). 

JSphydatia^ Annandale, P. U S. Mus. xxxvii, p. 404 (1909). 

Type, Qi) SpongiTla jhivxatxhs^ auctorum. 

This genus is separated from Spongilla by the structure of the 
gemmule-spicules, which bear at either end a transverse disk with 
serrated or deeply notched edges, or at any rate with edges that 
are distinctly undulated The disks are equal and simiJai' True 
fles-h-spicules are usually absent, but more or less perfect 
birotulates exactly similar to those associated with the gemmules 
are often found free m the parenchyma. The skeleton is never 
very stout and the skeleton-spicules are usually slender. 

As has been already stated, some authors consider EphydaUa 
as the type-genus of a subfamily distinguished from the subfamily 
of which Spongilla is the type-genus by having rotulate gemmnle- 
spicuJes. The transition between the two genera, however, is a 
very easy one. Many species of the subgenus Ihispongilla, the 
typical subgenus of Spongilla (including 8, laaustris^ the type- 
species of the genus), have the spines at the ends of the gemmnle- 
spicuJes an-anged m such a way as to suggest rudimentary 
rotules, while in the typical form of S crateriformu this 
formation is so distinct that the species has hitherto been placed 
in the genus EpJiydaha {Meyema), although in some sponges that 
agree otherwise vnth the typical form of the species the gemmule- 
spicules are certainly not rotnlate and m none do these spicules 
bear deflnite disks. 

GnoGUiAiPHiCAii HiSTKiBTJTioiN'.—except SpongxIlcL^ is 
the most generally distributed genus of the Spongilhdce, but in 
most countries it is not prolific in species. In Japan, however, 
it appears to predominate over BpovigiTla* Only one species is 
known from India, but another {E, lil€fmb%ng%a*^ Evans) has been 
described from the Malay Peninsula, while "Weber found both 
the Indian species and a third {E, hogorensis*^ in the Malay 
Archipelago. 

16. Ephydatia mejem^ (Qarter), 

Spongilla may mi. Gaiter, J. Bomb Asiat Soc m, p. 88, pi. i, 
fig 1, & Adu Nat Hist (2) iv, p 84, pi. m, fig 1 (1849) 

Spomgxlla meymij Bowerbank, P. Zool Soc London, 1868, p. 448 
pi. xxxviu, fig 4. ^ 1 r f 

Spongilla meyeni^ Carter, Ann Nat. Hist. (6) vu, p. 98 (1881). 
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Ibhydatia flumatdu^ Weber, Zool Ergeb. Niederland Oat-Ind. i. 
pp 32, 46 (1890). 

Ephydaita mullerij Weltner {partim)^ Arch. Naturg, Ixi (i), 
p. 125 (1896) 

Bphydatia robmta, Annandole, J Aaiat. Soc Bengal, 1907, p. 21,fig 7. 

Ephydatia maUeri aubsp meyeni^ %d , Rec Ind. Mua. li, p. 306 (1908). 

Sponge hard and firm but easily torn, usually of a clear white, 
sometimes tinged with green, forming irregular sheets or masses 
never of great thickoess, without branches but often with stout 
subquadrate projections, the summits of which are marked with 
radiating grooves; the whole surface often irregularly nodulose 
and deeply pitted; the oscula inconspicuous, the membrane 
adhering closely to the parenchyma. The parenchyma contains 
numerous huhble-cells (see p. 31, fig 2) 

Skeleton dense but by no means regular; the radiating fibres 
distinct and containing a considerable amount of spongin, at any 
rate in the outer part of the sponge; transverse fibres hardly 
distinguishable, single spicules and irregular bundles of spicules 
taking their place. 

bx240. 



Fig 21.—G-emmulo and spiculea of Epliydatia Tnei/em (from Oalontta). 
a, Skeleton-spicules, 6, gemmule-apiculos 


Spicules. Skeleton-spicules entirely smooth, moderately stout, 
feebly curved, sharply pointed No flesb-spicules, (^-emmule- 
spicules with the shatt as a rule moderately stout, much longer 
than the diameter of one disk, smooth or with a few stout, 
straight horizontal spines, which are frequently bifid or trifid; 
the disks flat, of considerable size, with their margins cleanly and 
deeply divided into a comparatively small number of deep, slender, 
triangular processes of different sizes ; the shaft extending not at 
all or very little beyond the disks. 

Gemmules spherical, usually numerous and of rather large size ; 
each covered by a thick layer of minute air-spaces, among which the 
gemmule-spicules are arranged vertically, often in two or even 
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three concentric senes, a single short foraminal tubule; the 
pneumatic coat confined externally by a dehcate membrane, with 
small funnel-shaped pits over the spicules of the outer series. 

I think that the gemmules found by me in Bhim Tal and 
assigned to Pottses Meyema ^ohmia belong to this species, but 
some of the spicules are barely as long as the diameter of the 
disks. In any case Potts's descnption is so short that the status of 
his species is doubtful. His specimens were from Amenca. 

E, meyeni is closely related to the two commonest Holarctic 
species of the genus, E, jluviaUlis and E mullen, which have been 
confused by several authors including Potts From E Jiuviatilis 
it IS distmguished by the possession of bubble-cells in the paren¬ 
chyma, and from E mulhn by its invariably smooth skeleton- 
spicules and the relatively long shafts of its gemmule-spiciilea. 
The latter character is a marked feature of the specimens from 
the Malay Archipelago assigned by Prof. Max Weber to E 
Jluviatihs , I am indebted to his kindness for an opportunity of 
examining some of them. 

Ttpu in the British Museum; a fragment in the ludion 
Museum. 

Q-bogeaphioal DiSTBiBTJTioisr —India and Sumatra Loca¬ 
lities — Bhkgal, Calcutta and neighbourhood (Annandah); 
Madeas Pebsiebnot, Cape Comorin, Travancore (Trivandrum 
Mus)i Bombay Pebsiubnot, Island of Bombay (Carter) ; Hima¬ 
layas, Bhim Tal, Kumaon (alt. 4,600 feet) (Annandale), 

Biology —My experience agrees with Carter’s, that this 
species is never found on floating objects but always on stones 
or bnckwork. It grows in the Calcutta “ tanks ” on artificial 
stonework at the edge of the water, together with Bponcjilla 
carten, S alba, S. fragihs subsp. calcuttana, and T'i oclios^ovgilla 
latouchiana. It flourishes during tlie cold weather and often 
occupies the same position m succeeding years. In this event the 
sponge usually consists of a dead base, which is of a dark brownish 
colour and contains no cells, and a hving upper layer of a whitish 
colour. 

The larva of Eisyra indica is sometimes found in the canals, but 
the close texture of the sponge does not encourage the visits of 
other incolcB, 


G-enus 4. DOSILIA, Gray. 

EosUia, J. E Gray, P. Zool Soc London, 1867, p. 660 
Type, Sjpongilla plumosa, Carter 

This genus is distinguished from Ephydatia by the nature of 
the free microscleres, the microscleres of the gemmule being 
^milar m the two genera. The free microscleres consist as 
rule of several or many shafts meeting together in several or 
many planes at a common centre, which is usually nodular. The 
free ends of these shafts often possess rudimentary roiulse. 
Occasionally a free microsclere may be found that is a true 
monaxon and sometimes such spicules are more or less distinctly 
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birotulate. The skeleton is also characteristic. It consists 
mainly of radiating fibres which bifurcate frequently in such a 
way that a bush-hke structure is produced. Transverse fibres 
are very feebly developed and are invisible to the naked eye. 
Owing to the structure of the skeleton the sponge has a feathery 
appearance. 

Gray originally apphed the name Domlia to this species and to 
SpoTigilla” haiLeyi, Bowerbank. It is doubtful how far his 
generic description applies to the latter, which I have not seen; 
but although the position of Sponffilla^^ hcahyi need not be 
discussed here, I may say that I do not regal’d it as a con¬ 
gener of Dosilia plumosa, the free mioroscleres of which are of 
a nature rare hut not unique in the family. With Dosilxa 
phimosa we must, in any case, associate in one genus the two 
forms that have been described as varieties, viz, palmen^, Potts 
from Texas and Mexico, and hroutni*, Kirkpatnck from the White 
Nile By the kindness of the authorities of the Smithsonian 
Institution and the British Museum I have been able to examine 
specimens of all three forms, in each case identified by the author 
of the name, and I am inclined to regard them as three very 
closely allied but distinct species. Species with free mioroscleres 
similar to those of these three forms but with heterogeneous or 
tubelliform gemmule-apicules will probably need the creation of a 
new genua or new genera for their reception 

GeooeajphioaIi DiSTUiBirTiON—The typical species occurs in 
Bombay and Madras ; Z). palmen has probably an extensive range 
in the drier parts of Mexico and the neighbounug States, while 
I) hrouim has only been found on the banks of the White Nile 
above Khartoum, in Tropical Africa. 

17. Dosilia pluinosa*'* (Carter), 

Sponyilla ylumosa^ Oaiter, J Bomb Asiat. Soc iii, p. 34, pi i, 
fig. 2, & Aun Nat Hist (2) iv, p 85, pi ui. fig. 2 (1&9). 
Spongilla plumosa^ Bowerbank, P, Zool. Soc. London, 1863, 
p 449, pi xxxvn^fig^i 6. 

Dosilia plumosa^ J E. Gray, ibid 1867, p. 551 
Meyema plumosaj Garter, Ann Nat Hist (6) vii, p. 94, pi. y, fig. 6 
(1881). 

Meyema phimosa^ Potts, P. Ac Philad 1887, p. 233, 

Dphydatia plumosa, Weltner, Arch Naturg Ixi (i), p 120 (1895) 
Mphydatia plumosa^ Petr, Rozp Oeake Ak. Praze, Trfda ii, pi. n. 
figa. 29, 30 (text in Czech) (1809) 

Sponge forming soft irregular masses which are sometimes as 
much as 14 cm. in diameter, of a pale brown or brilliant green 
colour; no branches developed but the surface covered with 
irregular projections usually of a lobe-like nature. 

Skeleton delicate, with the branches diverging widely, exhibiting 
the characteristic structure of the genus in a marked degree, 
containing a considerable amount of chi tin, which renders it 
resistant in apite of its delicacy. 
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Spicules, Skeleton-spicules smooth, sharply pointed, nearly 
straight, moderately slender, about twenty times as long as their 
greatest transverse diameter, Flesh-spicules occasionally amphi- 
oxous or birotulate and with a single shaft, more frequently con- 
sistmg of many shafts meeting in a distinct central nodule, which is 
itself smooth; the shafts irregularly spiny, usually more or less 



22 —Dosiha pltemosa 


A = microBcleres, X 240 , B = gemmule as seen in optical section 
fiom below, X 75 (From Rainbha.) 


nodular at the tip, which often bears a distinct circle of recurved 
spines that give it a rotiilate appearance. Q-emmule-spiculea 
with long, slender, straight shatts, which bear short, slender, 
straight, horizontal spines sparsely and irregularly scattered 
over them surface; the rotulae distinctly convex when seen in 
profile; their edge irregularly and by no means deeply notched; 
the shafts not extending beyond their surface but clearly seen 
from above as circular umbones. 

Oenimules, Somewhat depressed, covered with a thick granular 
pneumatic coat, m which the spicules stand erect; the single 
•aperture depressed. Each gemmule surrounded more or less 
distinctly by a circle or several circles of flesh-spicules. 

Type in the British Museum; some fragments m the Indian 
Museum. 

GboqeaphioaIi Distetbutiok —Bombay and Madras. Carter^s 
specimens were taken m the island of Bombay, mine at Rambha 
iQ the north-east oi the Madras Presidency. I have been unable 
to discover this species m the neighbourhood of Calcutta, but 
it IS apparently rare wherever it occurs. 

Biolo&y. —Carter writes as regards this species —“ This is the 
•coarseBt and most resistant of all the species. As yet I have only 
found three or four specimens of it, and these only in two tanks 



DOSILIA.—TBOOHOSPONGILLA. 


113 


I have never seen it fixed on any solid body, but always floating 
on the surface of the water, about a month after the first heavy 
rams of the S.W. monsoon have fallen. IIa^^ng made its 
appearance m that position, and having remained there for 
upwards of a month, it then sinks to the bottom. That it grows 
like the rest, adherent to the aides of the tank, must be inien-ed 
from the first specimen which 1 found (which exceeds two feet m 
cipcunifereiice) having had a free and a fixed surface, the latter 
coloured by the red gravel on which it had grown. I have noticed 
it growing, for two successive years in the month of July, on the 
surface ot the water of one of the two tanks m which T have 
found it, and would account for its temporary appearance m that 
position, lu the following way, viz,, that soon after the first rams 
have fallen, and the tanks have become filled, all the sponges in 
them appear to undergo a partial state of putrescency, during 
which is genemted m them, and accumulates in globules in 
their structure, through which it must buret, or tear them from 
their attachments and force them to the surface of the water, 
3mce then the coaise structure of plumosa would appear to offer 
greater resistance to the escape of this air, than that of any of 
the other species, it is probable that this is the reason of my 
having hitherto only found it in the position mentioned.” 

It seems to me more probable that the sponges are actually 
broken away from their supports by the violence of the ram and 
retain air mechanically in their cavities. The only spedniens of 
Z>. plumosa that 1 have seen alive were attached very loosely to 
their support In wilting of the “ coarse structure ” of this 
species, Carter evidently alludes to the wide interspaces between 
the component branches of the skeleton. 

My specimens were attached to the stem of a water-lily 
growing in a pool of slightly brackish water and were of a 
brilliant green colour. I mistook them at first for spemmens of 
8. lacustris subsp. reticulata in which the branches had not 
developed normally. They were taken in March and were full 
of gemraules. The pool m which they were growing had already 
begun to dry up. 

Genua 5. TEOCHOSPONGILLA, Vejdovshy, 

TvochospmgiUa^ Vejdovsky, Abh K. Bohm Ges. Wias. xii, p 31 
(1888) 

T) oohoepongilla^ Wierzejaki, Arch. Slaves de Biologie, i, p 44 (1886;. 

T} oehospongilla^ Vejdovsky, P Ac. Philad 1887, p. 170 

Meyeniaj Potts {paHt^n)^ tdid p 310. 

Tviella, id, {pm ibid , p. 248. 

Meymta^ Oai'ter {pa}i/im)^ Ann, Nat Hiat. (6) vii, p. 90 (1881) 

I'rochospongillaj Weltner, in Zachanas’s Tier- und P^zenwelt, i, 
p 216 (1891). 

TrochospongiUa^ id , Arch. Naturg Ixi (i), p 130 (1896). 

Tuhella, id (^pm*tim)y %lnd, p. 128. 

Type, Spongilla erinaceus, Ehrenberg. 

I 
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The chai’actenatic feature of this genus is that the rotuleo of 
the gemmule-spiciiles, which are homogeneous, have smooth instead 
of serrated edges. Their stem is always short and they are 
usually embedded in a granular pneumatic coat. The sponge is 
small in most of the species as yet known , in some species 
mieroscleres without rotulss are associated with the gemmules. 



Pig 23 —A =a skeleton-spicule of Troohospofifftlla latouchiana, A'=geininule- 
spicule of the anme species, B=-gem mule of 7* phillottiam ns seen m 
optical section from above , skeleton-spicule of same species 
A', B' X 240, B X 76 All speciraons from Oaloutta 

I think it best to include in tins genus, as the original 
diagnosis would suggest, all those species in which all the 
gem mule-spicules are definitely birotulate and have smooth edges 
to their disks, confining the name Tuhella to those in which the 
upper rotula is reduced to a mere knob. Even m those B]pecies 
m which the two disks are normally equal, individual spicules 
may be found m which the equahty is only approximate, while, 
on the other hand, it is by no means uncommon for individual 
spioulea in such species as “ ThibeUa”jpennsylvanica^ which is here 
included in TrocJiosjoongtlla, to have the two disks nearly equal, 
although normally the upper one is much smaller than the lower. 
There is very rarely any difficulty, however, in seeing at a glance 
whether the edge of the disk is smooth or serrated, the only 
species in which this difficulty would arise being, so far as I am 
aware, the Australian Ephydatia capewelh^ (Haswell), the disks of 
which are undulated and nodulose rather than serrated. 

Gbogeabhiomi Disteibution. —The genus includes so large a 
proportion of small, inconspicuous species that its distribution is 
probably known but imperfectly. It would seem to have its head¬ 
quarters in N. America but also occurs m Europe and Asia 
In India three species have been found, one oP which {T. jpennsyU 
vanicic) has an exti’aordmarily wide and apparently discontinuous 
range, being common in N. Amenca, and having been found in 
the west of Ireland, the Inner Hebrides, and near the west coast 
of S. India. The other two Indian species are apparently of not 
uncommon occurrence in eastern India and Burma 
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Key to the iTidian Species o;f Trochospongilla. 

I Rotules of the gemmule-spicules equal or 
nearly ao. 

A Skeleton-spicules smooth, usually pointed latouohiana, ^ 116. 

B. Skeleton-spicules spmy, blunt . pht[lott%anay p 117 

n. Upper rotule of the gemmule - spicules 
distinctly smaller than the lower. 

Skeleton-spicules spiny, pointed ... pemisylvamcaj p. 118. 


18. Trochospongilla latonchiana*, Annandale. 

Trochospongilla latouchianay Annandale, J. Asiat. Soc. Bengal, 1907, 
p. 21, fig. 6 

Trochospongilla latouchianaf uf^Bec. Ind. Mus. ii, p. 167 (1908). 
Trochospongilla leidgi, id {nec Bowerbank), ihd, lii, p. 103 (1909). 

Sponge forming cushion-shaped masses rarely more than a few 
centimetres in diameter or thickness and of a brown or yellow 



24— Trooho^ongilla latouchiana. 

Vertical section of part of skeleton with gemmules in situ^ X 30, also a single 
gemmule, X 70. (From Calcutta) 

colour, hard but rather brittle ; surface evenly rounded, minutely 
hispid; oscula inconspicuous, small, circular, depressed, very few lu 
number; external membrane adhermg closely to the parenchyma, 

12 
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a chitinous membrane at the base of the sponge. Larger 
sponges divided into several layers by similar membranes. 

Skeleton dense, forming a close reticulation; radiating fibres 
slender but quiie distinct, running up ngbt through the sponge, 
crossed at frequent intervals by single spicules or groups of 
spicules. 

S;piekiles. Skeleton - spicules smooth, about twenty times as 
long as the greatest transverse diameter, as a role sharply 
pointed; smooth amphistrongyh, which are often inflated m the 
middle, sometimes mixed with them but never in large numbers. 
!N‘o flesh-spicules. G-emmule-spicules with the rotulee circular or 
shghtly asymmetrical, flat or nearly flat, marked with a distinct 
double circle as seen from above, sometimes not quite equal; the 
shaft not projecting beyond them ; the diameter of the rotule 
4| to 5 times that of the shaft, which is about 2| times as long 
as broad. 

Oemmules small (0 2x 0 18 mm.), as a rule very numerous and 
scattered throughout the sponge, flask-shaped, clothed when 
mature with a thin microcell coat in which the birotulates are 
arranged with overlapping rotulse, their outer rotulro level with 
the surface ; foramin^ aperture circular, situated ou an eminence. 

Average Meamr&mente^ 

Diameter of gemmnle . 0*2 x 0*18 mm. 

Length of skeleton-spicule . . 0*28 „ 

Length of birotulate-spicule 0 176 „ 

Diameter of rotula . 0 02 „ 

T, latouchiana is closely related to T, leid/yi (Bowerbank) from 
N. America, but is distinguished by its much more slender skeleton- 
spicules, by the fact that the gemmules are not enclosed in 
cages of megascleres or confined to the base of the sponge, and 
by differences m the structure of the skeleton, 

Txpb in the Indian Museum. 

O-BOGEAnHiOAi DiSTETBUTioN. — Lowor Bengal and Lower 
Burma. Looahiies —Bubtoai., Calcutta and neighbourhood 
{AnTiand^ld ): Buema, Kawkareik, Amherst district, Tenassenm 
{Annandale), 

Biologv. —^This species, which is common in the Museum tank, 
Calcutta, is apparently one of those that can grow at any time 
of year, provided that it is well covered with water. Like 
T, Imlyi it is capable of prodncing fresh layers of living sponge 
on the top of old ones, from which they are separated by a 
chitinous membrane. These layers are not, however, necessarily 
produced in different seasons, for it is often clear from the nature 
of the object to which the sponge is attached that they must all 
have been produced in a short space of time. What appears to 
happen in most cases is this :—A young sponge grows on a bnck, 
the stem of a reed or some other object at or near the edge 
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of a pond, the water in which commences to dry up As the 
sponge becomes desiccated its cells perish. Its gemmoles are, 
however, retained m the close-meshed skeleton, which persists 
without change of form. A heavy shower of rain then falls, and 
the water nses again over the dned sponge. The gemmules 
germinate immediately and their contents spread out over the old 
skeleton, secrete a chitmoiis membrane and begin to build up a 
new sponge. The process may be repeated several times at the 
change of the seasons or even dunng the hot weather, or after 
a “ break in the rams.’^ If, however, the dried sponge remains 
exposed to wind and rain for more than a few months, it begins 
to disintegrate and its gemmules are earned away to other 
places. Owing to their tlun pneumatic coat and relatively heavy 
spicules they are not very buoyant. Even in the most favourable 
circumstances the sponge of T. laiouclnana never forms sheets of 
great area. In spite ofc its rapid growth it is frequently over¬ 
grown by SpongiUa carterL 

19. Trochospongilla pMllottiana*, Annandale. 

Trochospoiifftlla phillottianaf Annandale, J. Asiat. Soc Bengal; 1907, 

p 22, hg 0 

Trochosponffilla phillottiana, id,, Rec Ind AIus. i, p. 269 (1907) 

Trochospongilla phiHottiana, id, ikd u, p 167 (1908) 

Bponyfi. bard but friable, formmg sheets or patches often of 
great extent bub never more than about 6 mm. thick; the surface 
minutely hispid, flat; colour pale yellow, the golden-yellow 
gemmules shinmg through the sponge in a very conspicuous 
manner ; oscula inconspicuous ; external membrane adherent; 
no basal chitinous membrane. 

Blceleton dense but by no means strong; the reticulation close bub 
produced mainly by single spicules, w^hich form triangular meshes ; 
radiating fibres never very distinct, only persistmg for a short 
distance m a vertical direction, each gemmule enclosed m an 
open, irregular cage of skeleton-spicules. 

Bpicules. Skeleton-spicules short, slender, blunt, more or less 
regularly and strongly spmy, straight or feebly curved. No flesh- 
spicules. G-emmule-spicules with the rotul© circular, very wide as 
compared with the shaft, concave on the surface, with the shaft 
projecting as an umbo on the surface; the lower rotula often a 
Httle large than the upper. 

Gemmules numerous, situated at the base of the sponge in 
irregular, one-layered patches, small < (0-32 x 0*264 mm.), of a 
brilliant golden colour, distmctly wider than high, with a single 
aperture situated on an eminence on the apex, each clothed (when 
mature) with a pneumatic coat that contains relatively large but 
irregular air-spaces among which the spicules stand with the 
rotulse overlapping alternately, a funnel-shaped pit in the coat 
descending from the surface to the upper rotula of each of them , 
the surface of the gemmule covered with irregular projections. 
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Diameter of gemmule . 0*32 x 0-264 mm. 

Length of skeleton-spicule .. 0*177 „ 

Length of gemmule-spicule . 0*016 „ 

Diameter of rotule. 0*022 „ 

This species appears to be related to T, ^ennsylvanica^ from 
which it differs mainly in the form of its gemmule-spiciiles and 
the structure of its gemmule. My original description was based 
on specimens in which the gemmule-spicules were not quite mature. 

Tipb in the Indian Museum. 

GnooBAPHioiLL DiSTEtBunoiT. — Lower Bengal and Lower 
Burma. Locdhties :—Bbwqal, Calcutta {Annandale) * Bubka, 
jungle pool near Kawkareik, .Amherst district, Tenassenm 
\Annandale), 

Biology. —This species covers a brick wall at the edge of the 
Museum tank m Odcutta every year during the “ rams.” In 
the cold weather the wall is left dry, but it is usually submerged 
to a depth of several feet before the middle of July. It is then 
rapidly covered by a thin layer of the sponge, which dies down 
as soon as the water begins to sink when the “ rams ” are over. 
Bor some months the gemmules adhere to the wall on account of 
the cage of spicules in which each of them is enclosed, but long 
before the water rises again the cages disintegrate and the 
gemmules are set free. Many of them fall or are carried by the 
vnnd into the water, on the surface of which, owing to their 
thick pneumatic coat, they float buoyantly. Others are lodged in 
cavities in the wall. On the water the force of gravity attracts 
them to one another and to the edge of the pond, and as the 
water rises they are carried against the wall and germinate. In 
tliick jungle at the base of the Dawna Halls near Xawkareik t m 
the interior of Tenassenm, I found the leaves of shrubs which grew 
round a small pool, covered with little dry patches of the sponge, 
which had evidently grown upon them when the bashes were sub¬ 
merged. This was in March, during an unusually severe drought. 

20. Troohospongilla pennsylvamca * (Po«te). 

TitheUa pemiaylmnicay Potts, P. Ac. Philad 1882, p. 14 

Ttibella jpeiinBylvanica, td, ibtd 1887, p. 261, pi. vi, fig. 2, pi xii, 
figs. 1-3. 

TubeUa penvisylvanxcaj Mackay, Trans Boy. Soc Canada, 1889, 
Sec. iv, p. 96. 

Tuhdla pemsylvantcaf Hanitsch, Nature, li, p. 611 (1896). 

Weltner, Arch Naturg lid (i), p 128(1896). 

TuleUa penmyhanicay Hamtach, Irish NaturS. iv, p 129 (1896). 

Tuhella pmnaylvanica, Annandule, J Lmn Soc., Zool., xxx, p 248 
(1908). ^ ^ yv 

Tuhella penmyhankaf id , Rec Ind. Mus, iii, p. 102 (1909) 

TdMa pefmsylmma, id,. P. U.S. Mus. xxxvii, p. 403, fiff 2 
(1909) ^ 

t This locality is often referred to in zoological literature as Kawkare^^ or 
Eawkanif, or even Kokand. 




TBOCHOSPOITGILLA, 


119 


Sjponge soft, fragile, formiug small cusbion-sbaped masses, grej 
or green, oscula few in number, often raised on sloping eminences 
surrounded by radiating furrows below the external membrane; 
external membrane adhering to the parenchyma 

Skdeton close, almost structureless. Surface of mature speci¬ 
mens often found covered with parallel skeleton spicules, not yet 
arranged to form ceU-likd interspaces ” {Potts), 

Sjgxcules. Skeleton-spicules slender, cylindrical, almost straight, 
sharp or blunt, minutely, uniformly or almost uniformly spined, 
spines sometimes absent at the tips. No flesh-spicules, dem* 
mule-spicules with the lower rotula invariably larger than the 
upper; both rotulm flat or somewhat sinuous in profile, usually 
circular but sometimes asymmetrical or subciuadrate in outline, 
varying considerably in size. 

GemmuJes smaU, numerous or altogether absent, covered with a 
granular pneumatic coat ot vai'iable thickness; the rotulae of the 
gemmule-spicules overlappmg and sometimes proiecting out of 
the granular coat. 

The measurements of the spicules and gemmules of an Indian 
specimen and of one from Lehigh Gap, JPennsylvania, are given 
for comparison:— 


Travaucore 

Length of skeleton-spicules 0189-0*242 mm 
(average 0*206 mni.) 
Breadth ,, ,, 0 0084- 0 0166 mm 


Length of hiiotulate 
Diameter of uppei rotula, 
„ lower ,, 

„ gemmule 


0 0120 
0 0084 
0*0169 


Pennsylvania 
016-0 21 mm. 
(average 0196 nun ) 
0*0084 mm. 

0 0099 
0 0084 
0 0168 


0 243-0*348 mm. 0*174-0 486 mm. 


The spicules of the Travaucore specimen are, therefore, a trifle 
larger than those of the American one, but the proportions are 
closely similar. 

The difference between the gemmiile-Bpicules of this species 
and those of such a form as T jphillottiana is merely one of degree 
and can hardly be regarded as a sufficient justification for placing 
the two species in different genera. If, as I have proposed, we 
confine the generic name Tuhella to those species in which the 
gemmule-spicules are really like “little trumpets,*" the arrange¬ 
ment is a much more natural one, for these species have much in ^ 
common apart from the gemmule-spicules. T, jgemisylvamca does 
not appear to be very closely related to any other Icnown species 
except T, pliiUoUtam, 

Txpb in the TJ.S National Museum, from which specimens that 
appear to be co-types have been sent to the Indian Museum. 

Geographical Distrlbutior. —Very wide and apparently dis¬ 
continuous .—N. America (rudely distributed), Ireland {Hamtsch), 
Hebrides ofc Scotland {Aivna't}dale\ Travancore, S. India {Amaii- 
dal^. The only Indian locality whence I have obtained specimens 
IS Shasthancottah Lake near Qudon in Travancore. 
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BioitOGT. —In Shaathaucottah Lake T, pennsylvamca is found 
on the roots of water-plants that are matted together to form 
floating islands. It appears to avoid bght and can only be obtamed 
from roots that have been pulled out from under the islands. 
In Scotland I found it on the lower surface of stones near the 
edge of Loch Baa, Isle of Mull. In such circumstances the 
sponge is of a greyish colour, but specimens of the variely 
minvnia taken by Potts on rocks and boulders in Bear Lake, 
Pennsylvania, were of a bnght green. 

Sponges taken in Travancore in November were full of 
gemmules; in my Scottish specimens (taken in October) I can 
find no traces of these bodies, but embryos are numerous. 


Genua 6. TTTBELLA, Carter. 

TuheUa, Carter, Ann. Nat. Hist (5) vu, p. 96 (1881) 

TubeUay Potis (paHim), P Ac Philad 1887, p. 248 
TvkheUuy Weltner (partvm)^ Arcli Nntuig Ixi (i), p. 128 (1896) 

Type, Bpongilla paulxday Bowerbank 

This genus is distingmshed from Ejyhyclaim and Trochospongilla 
by the fact that the two ends of the gemmule-spicules are unlike 
not only m size but also m form. It sometimes happens that 
this unlikeneas is not so marked in some spicules as in others, but 
in some if not in all the upper end of the shaft (that is to say the 
end furthest removed from the inner coat of the gemmule in the 
natural position) is reduced to a rounded knob, while the lower 
end expands into a flat transverse disk with a smooth or denti¬ 
culated edge. The spicule thus resembles a little trumpet resting 
on its mouth. The shaft of the spicule is generally slender and 
of considerable length The skeleton of the sponge is as a rule 
distinctly reticulate and often hard; the skeleton-spicules are 
either slender or stout and sometimes change considerably in 
prcmortions and outline as they approach the gemmules, 

(d-EOGiiAPHiOAL Bistributioit. —The genus is vndely distributed 
in the tropics of both Hemispheres, its headquarters apparently 
being in S America; but it is nowhere rich in species. Only two 
are known from the Oriental Begion, namely T vesparium*^ from 
Borneo, and T veipanoides * from Burma. 

21. Tubella vesparioides *, Annandale, (Plate II, fig. 4.) 

TvheUa veepanoideSy Annaudole, Hec Ind. Mus ii, p 167 (1908) 

Sponge forming rather thick sheets of considemble size, hard 
but brittle, almost black m colour , oscula inconspicuous ; external 
membrane supported on a reticulate horizontal skeleton. 

Sheletm. The surface covered with a network of stout spicule- 
flbres, the interstices of which are more or less deeply sunk, with 
sharp fibres projectitig vertically upwards at the nodes; the 
whole mass pervaded by a similar network, which is composed of 
a considerable number of spicules lying parallel to one another. 
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overlapping at the ends and bound together by a profuse secretion 
of spongin. 



Fig 26 —Spioules of luhelia vespmicndes (from tyi^e speamen), X240 

Skeleton-spicules slender, smooth, nmphioxous, bent 
m a wide arc or, not infrequently, at an angle. No true flesh- 
spicules, Q-emmule-spicules terminating above m a rounded, 
knob-hke structure and below in a relatively broad, flat rotula, 
which 18 very deeply aud irregularly indented round the edge when 
mature, the spicules at nn earlier stage of development having the 
form of a sharp pm with a round he^id, shaft of adult spicules 
projecting slightly below the rotula, long, slender, generally armed 
with a few stout conical spines, which stand out at right angles 
to it. 

QemmuUs numerous throughout the sponge, spherical, provided 
with a short, straight foramina! tubule, surrounded by one row 
of spicules, which are embedded in a rather thin granular coat. 


Average length of skeleton-spicule 0‘316 mm. 

, breadth of skeleton-spicule . 0*0136 „ 

,, length of gemmule-spicule 0.046 ,, 

„ diameter of rotula .. . . 0*0162 „ 

„ „ gemmule .. . 0*446 „ 


This sponge is closely related to Tvbella vesjparium (v. Martens) 
from Borneo, from winch it may be distmguished by its smooth 
skeleton-spicules and the deeply mdented disk of its gemmule- 
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spicules. The skeleton-fibres are also rather less stout. By the 
kindness of Dr. Weltner, I have been able to compare types of 
the two species. 

Type m the Indian Museum 

Habitat. —Taken at the edge of the Kanghyi (*• great pond 
at Mudon near Mouhnein in the Amherst district of Tenassenm. 
The Bpechnens were obtained in March in a dry state and had 
grown on logs and branches which had evidently been submerged 
earlier in the year. The name ves^anum given to the allied species 
on account of its resemblance to a wasps’ nest applies with almost 
equal force to this Burmese form. 

Genus 7. COEVOS PONG-ILL A, nov. 

Trpstj Spo’^igilla hi'icata^ Weltner. 

Spongillidffl in which the gemmule-spicules are without a trace 
of rotohe and the fleshnapicules have slender cylindrical shafts 
that bear at or near either end a circle of strong recurved spines. 
The gemmule-spicules are usually stout and sausage-shaped, and 
the gemmules resemble those of StratospongxUa in structure. 
The skeleton is strong and the skeleton-spicules stout, both 
resembling those of the “ genus ” Potmiohpis^ Marshall. 

As m all other genera of SpongiJhdfie the structure of the 
skeleton is somewhat variable, the spicule-fibres of which it la 
composed being much more distmct in some species than in others. 
The skeleton-spicules are often very numerous and in some cases 
the skeleton is so compact and rigid that the sponge may be 
described as stony. The flesh-spicules closely resemble the 
gemmule-spicules of some species ot E^liydaWi and Hetermieyemam 

GEooEAPBiOAii DiSTarBunoif.—The species of this genus are 
probably confined to Africa (whence at least four are known) and 
the Oriental Eegion. One has been recorded from Burma and 
another from the Bombay Presidency. 

Key to the Indian S;pecie8 of Ooiwospongilla. 

I. Gemmule -with two layers of gemmule- 
spicules , those of the inner layer not 
markedly smaller than those of the outer hui manica^ p. 123. 

II. Gemmule with two layem of gemmule- 
BpiculeS; the outer of which contains 
Saules of much greater size than the 
inner. . lapidosaj p. 124 


t Potts’s Sjpo^igtlla novm-terrm from Newfoundland and N. America cannot 
belong to this genus although it has similar flesh-spioules, for, as Weltner has 
point^ out ipp. cit 126), the gemmule-spioules are abortive rotulas 

This 18 shown very clearly in the figure publish^ by Petr (Eozp Oeske 
Praze, Trida ii, pi u, figs 27,28,1899), who oaBigns the species to Heieromeyenta 
Weltner places it in ^Jiydatia^ and it seems to be a connecting link between 
the two genera. It has been suggested that it is a hybrid (Trailer, Termes. 
Fuzetek, ixi, p 314,1898) 
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22. CorvoBpongilla turmanica * (Kirkpatrick), (Plate II, fig. 6.) 

SpongiUa loncata var hw^inanica, Kirkpatrick, Kec. Ind. Mas. ii, 
p. 97, pi. IX (1908). 

Sponge forming a shallow sheet, hard, not very strong, of a pale 
brownish colour; the surface irregularly spiny ; the osoula small 
but conspicuous, circular, raised on little turret-like eminences; 
the external membrane adhering closely to the sponge. 

Skeleton dense but by no means regular; the network composed 
largely of single spines; thick radiating fibres distinguishable in 
the upper part of the sponge. 

Spicidee, Skeleton-spicules smooth, not very stout, amphi- 
strongylous, occasionally a little swollen at the ends, often with one 
or more fusiform swellmgs, measuring on an average about 0*27 
X 0'0195 mm. Flesh-spicules with distinct rotules, the recurved 
spines numbering 4 to 6, measuring about \ the length of the 
spicules; the shaft by no means strongly curved ; their length 
from 0'03-0‘045 mm. G-emmule-spicules amphioxous, as a rule 
distinctly curved, sometimes swollen at the ends, covered regularly 
but somewhat sparsely vpith fine spines, not measuring more than 
0*49 X 0-078 mm. 

Oemmules strongly adherent, arranged in small groups, either 
smgle or double ; when single spherical, when double oval; each 
gemmule or pair of gemmules covered by two layers of gemmule- 
spicules hound together lu chitinous substance; the inner layer 
on the mner coat of the gemmule, the outer one separated from it 
by a space and in contact with the outer cage of skeleton-spicules, 
the size of the gemmule-spicules variable in both layers; external 
to the outer layer a dense cage of skeleton-spicules; foraminal 
tubule short, cylmdncal. 

This sponge is closely related to S. loncaia, Weltner, of which 
Kirkpatnck regards it as a variety. “The main difference,” he 
writes, “ between the typical African form and the Burmese variety 
consists in the former having much larger microstrongyles (83 x 

15-7 p [0*83 X 0-157 mm ]) with larger and coarser spines;. 

Judging from Prof Weltner’s sections of gemmules, these bodies 
lack the definite outer shell of smooth macroatrongyles [blunt 
skeleton-spicules], though this may not improbably be due to the 
breaking down and removal of this layer. A further difference 
consists m the presence, in the African specimen, of slender, 
finely spined strongyles [amphistrongyh], these being absent m 
the Burmese form, though perhaps this fact is not of much 
importance.” 

Tvph in the British Museum ; a piece in the Indian Museum. 

Habitat. —Myitkyo, head of the Pegu-Sittang canal, Lower 
Burma (E. W, Oates), 

Biology. —^The sponge had grown over a sheet of the polyzoou 
Htslopia lacustris, Carter (see p, 204), remains of which can be 
detected on its lower surface 
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“ Mr. E. W. Oates, who collected and presented the sponge,, 
writes that the specimen was found encrusting the vertical and 
horizontal surfaces of the bottom beam of a lock gate, where it 
covered an area of six square feet. The beam had been tarred 
several times before the sponge was discovered. The portion of 
the gate on which the sponge was growing was submerged from 
November to May for eight hours a day at spring tides, but was- 
entirely dry dunng the six days of neap tides. From May to 
October it was constantly submerged. The sponge was found in 
April. Although the canal is subject to the tides, the water at the 
lock IS always fresh. The colom* of the sponge during life waa 
the same as in its present condition.” 


23. Corvospongilla lapidosa * {Annandale), 

SpongiUa l^dom Annaiidale, Rec. Ind Mus. a, pp. 25, 26, tigs. 3,. 

The sponge forms a thin but extremely hard and resistant crust 
the surface of which is either level, shghtly concave, or diatmctly 
corrugated, occasional groups of spicules project from it, but 
their arrangement is neither so regul^ nor so close as is the case¬ 
in C. hwrmanica. The dermal membrane adheres closely to the 
sponge. The oscula are small; some of them are raised above the 
general surface but not on regular turret-shaped eminences.^ 
The colour is grey or black. There is a thick chitinous membrane 
at the base of the sponge. 



Fig 26 —Spicules of Corvo^mgilla lapidosa (from type specimen), x 240 

The sheleton is extremely dense owing to the large number of 
spicules it contains, but almost structureless ; broad vertical 
groups of spicules occur but lack spongm and only traverse a 
small part of the thickness of the sponge; their position is. 
irregular. The firmness of the skeleton is due almost entirely 
to the interlocking of individual spicules. At the base of the 
sponge the direction of a large proportion of the spicules is 
horizontal or nearly honzontal, the number arranged vertically 
being much greater in the upper part 
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Spicules, The skeleton-spiciiles are sausage-shaped and often 
a little swollen at the ends or constricted m the middle. A large 
proportion are twisted or bent in various ways, and a few bear 
irregular projections or swellings. The majority, however, are 
quite smooth. Among them a few more or less slender, smooth 
amphioxi occur, but these are probably immature spicules. The 
length and curvature of the amphistrongyh varies considerably, but 
the average measurments are about 0*28 x 0 024 mm. The flesh- 
spicules also vary greatly in length and in the degree to which 
their shafts are curved A.t first sight it seems to be possible to 
separate them into two categories, one m which the shaft is about 
0'169 mm. long, and anot&r in which it is only 0 05 mm. or 
even less; and groups of birotulates of approximately the same 
length often occur in the interstices of the skeleton Spicules ot 
all intermediate lengths can, however, be found. The average 
diameter of the shaft is 0*0026 mm. and of the rotula 0*0106 ram., 
and the rotula consists of from 6 to 8 spmea. The gemmule-spicules 
vary greatly in size, the longest measnnng about 0*08 x 0 014 and 
the smallest about 0 034x0*007 or even leas. There appears to 
be in their case an even more distmct separation as regards size 
than there is in that of the flesh-spicules; but here again inter¬ 
mediate forms occur. They are all stout, more or less blunt, and 
more or less regularly covered with very short spines; most of 
them are distinctly curved, but some are quite straight. 

Qemmules, The gemmules are firmly adherent to the support of the 
sponge, at the base of which they are congregated iii groups of 
four or more. They vary considerably m size and shape, many of 
them being asymmetrical and some elongate and sausage-shaped. 
The latter consist of single gemmules and not of a pair in one 
case. Extreme forms measure 0*38 x 0*29 and 0*55 x 0 25. Each 
gemmule is covered with a thick chitmous membrane m close 
contact with its wall and surrounding it completely. This mem¬ 
brane is full of spicules arranged as in a mosaic; most or all ot 
them belong to the smaller type, and as a rule they are fairly 
uniform in size. Separated from this layer by a considerable 
interval is another layer of spicules embedded in a chitmous 
membrane which is in contmuiiy with the basal membrane of the 
sponge The spicules in this membrane mostly belong to the 
larger type and are very variable in size; mingled with them 
are often a certain number of birotulate flesh-spicules The 
membrane is in close contact with a dense cage of skeleton- 
spicules arranged parallel to it and bound together by chitmous 
substance. The walls of this cage, when they are in contact 
with those of the cages of other gemmules, are coterminous 
with them. There is a smgle depressed aperture iu the gemmules, 
as a rule situated on one of the longer sides. 

This sponge is distmguiahed from 0. hurmanica not only by 
differences m external form, in the proportions of the spicules 
and the structure of the skeleton, but also by the peculiar nature 
of the armature of the gemmule. The fact that birotulate spicules 
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are often fonnd in close association with them, is particularly 
noteworthy 

Type in the Indian Museum. 

Q-bogeaphioal Disteibutiok. —This sponge has only been 
found in the Western G-hats of the Bombay Presidency. Locali¬ 
ties :—Igatpun Lake and tlie R. Godaven at Nasik. 

Biology. —There is a remarkable difference in external form 
between the specimens taken in Igatpun and those from Naaik, 
and this difference is apparently due directly to environment In 
the lake, the waters of which are free from mud, the sponges were 
growing on the lower surface of stones near the edge. They 
formed small crusts not more than about 6 cm. (2 inches) m 
diameter and of a pale greyish colour. Their surface was flat or 
undulated gently, except round the osoula where it was raised 
into sharply conical eminences with furrowed sides. The speci¬ 
mens from Nasik, which is about 30 miles from Igatpuri, 
were attached, together with specimens of Spong^lla oinerea and 
S, indica, to the sides of a stone conduit full of very muddy 
running water They were black in colour, formed broad sheets 
and were markedly corrugated on the surface. Their oscula were 
not raised on conical eminences and were altogether most incon¬ 
spicuous, The skeleton was also harder than that of sponges from 
the lake. 

In the lake G lapidom was accompanied by the gem mules of 
SpoTigilla homhayensts, but it is interesting that whereas the latter 
sponge was entirely m a resting condition, the former was m full 
vegetative vigour, a fact which proves, if proof were necessary, 
that the similar conditions of environment do not invariably 
have the same effect on different species of Spongillidce. 


APPENDIX TO PART I. 

Poem op TTNOPETArer Position. 

(Plate I, fig 4.) 

On more than one occasion I have found m my aquarium in 
Calcutta small sponges of a peculiar type which I am unable to 
refer with certainty to any of the species described above. Fig 4, 
pi I, represents one of these sponges. They are never more than 
about a quarter of an mch m diameter and never possess more 
than one osculum. They are cushion-shaped, colourless and soft. 
The skeleton-spicules are smooth, sharply pomted, moderately 
slender and relatively large. They are arranged in definite 
vertical groups, which project through the deimal membrane, and 
in irregular transverse formation. Small spherical gemmules are 
present but have only a thin chitmous covering without spicules 
or foramen. 

These sponges probably represent an abnormal form of some 
well-known species, possibly of Spongilla carteri, I have seen 
nothing hke them in natural conditions. 



PART II. 

FRESHWATER POLYPS 
(HYDRIDA). 




INTRODUCTION TO PART II. 


1 . 

Tm Phylum Ccelbnterata and the Class Hydrozoa. 

Tlie second of the great groups or phyla into which the metazoa 
are divided is the Coelenterata, in which are included most of the 
animals commonly known as zoophytes, and also the corals, 
sea-anemones and jelly-fish. These animals are distinguished 
from the sponges on the one hand and from the worms, molluscs, 
arthropods, vertebrates, etc., on the other by possessing a central 
cavity (the ccnleuteron or “ hollow inside ’') the walls of which 
are the walls of the body and consist of two layers of cells 
separated by a structureless, or apparently structureless, jelly. 
This cavity has as a mam function that of a digestive cavity. 

An ideally simple coelenterate would not differ much in general 
appearance from an olynthus (p. 27), but it would have no pores 
in the body-wall and its upper orifice would probably be sur¬ 
rounded by prolongations of the body-wall in the form of tentacles. 
There would be no collar-cells, and the cells of the body generally 
would have a much more fixed and defimte position and more 
regular functions than those of any sponge. The most charac¬ 
teristic of them would be the so-called cmdoblasts Each of these 
cells contains a capsule * from which a long thread-hke body can 
be suddenly uncoiled and shot out. 

The simplest in structure of the coelenterates are those that 
constitute the class Hydrozoa. In this doss the primitive central 
cavity 13 not divided up by muscular partitions and there is no 
folding in of the anterior part of the body to form an oesophagus 
or stomatodasum such as is found m the sea-anemones and coral 


* Similar oapsiiles ore found in the tissueB of oerbam worms and molluscs, 
but there is the strongest evidence that these animals, which habitually devour 
■ooelenterates, are able to swallow the capsules uninjured and to use them as 
weapons of defence (see Martin, Q J Micro Sci London, lu, p 201, 1908, 
and Grosvenor, Proo Roy Soc London, lixii, p 462, 1903) The “triobo- 
cysts” of certain protozoa bear a certain lesemblanoe to the uettle-cellB of 
ccBlenterates and probably have similar functions 

K 
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polyps. In many species and genera the life-history is complex, 
illufltratmg what is colled the alternation of generations. That is 
to say, only alternate generations attain sexual maturity, those 
that do so being produced as buds from a sexless generation, 
which itself arises from the fertilized eggs of a previous sexual 
generation. The sexual forms as a rule differ considerably in 
structure from the sexless ones , many medusaD are the sexual 
individuals m a hfe-oycle iii which those of the sexless generation 
are sedentary. 

An excellent general account of the coelenterates will be found 
m the Cambridge Natural History, vol. i (by Prof. Hickson). 


STEUCTiro OF Hxdea. 

Hydra, the freshwater polyp, is one of the simplest of the 
Hydrozoa both as regards structure and as regards life-history. 
Indeed, it differs little as regards structure from the ideally simple 
coelenterate sketched in a former paragraph, while its descent is 
direct from one polyp to another, every generation laymg its 
own eggs *. The animal may be described as consisting of the 
following parts —(1) an upright (or potentially upnght) column 
or body, (2) a circle of contractile tentacles at the upper extremity 
of the column, (3) an oral disk or peristome surrounding the 
mouth and surrounded by the tentacles, and (4) a basal or aboral 
disk at the opposite extremity. The whole animal is soft and 
naked. The column, when the animal is at rest, is almost cylin¬ 
drical in some forms but m others has the basal part distinctly 
narrower than the upper part. It is highly contractile and when 
contracted sometimes assumes an annulate appearance, but as a 
rule the external surface is smooth. 

The tentacles vary in number, but are never very numerous. 
They are disposed in a single circle round the oral disk and are 
hoUow, each containing a prolongation of the central cavity of 
the column. Like the column hut to an even greater degree they 
are contractile, and in some forms they are capable of great elon¬ 
gation. They cannot seize any object between them, but are able 
to move in all directions. 

The disk that surrounds the mouth, which is a circular aperture, 
is narrow and can to some extent assume the form of a conical 
proboscis, although this feature is never so marlced as it is m 
some hydroids. The basal disk is even narrower and is not 
splayed out round the edges. 

A section through the body-wall shows it to consist of the three 
tjrpical layers of the ccslenterates, viz., (i) an outer cellular layer 
of comparatively small cells, the ectoderm; (ii) an intermediate, 

* The statement is not stnotly accurate as regards the Calcutta phase of 
H vtilgwns^ for the summer biood ap^iently does not lay eggs but reproduces 
its species hy means of buds only This state of affairs, however, is probably 
an abnormaiity directly due to euvironment 
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X 480 



Fig 27.“Nettle-cells of Hydra 

A=c^aule8 from nettle-eellfl of a single specimen of the summer phase of 
H mbigans from Ooleuttn, x4B0 figures marked with a dash represent 
capsules with barbed threads B=a capsule with the thread discharged, 
from the same specimen, X480 C=:capsule with barbed thread, from a 
Meoimen of H ohgaot^s from Lahore D=undischarged nettlQ-eell of 
jk vulqariB from Europe (after Nussbaum, highly magnified) B=rdis- 
charged capsule of the same (aftfer the same author) a = onidoblast, 
5=capsule, c=thread, i^=cnidocil Only the base of the thread is 
shown m B 
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structureless or apparently structureless layer, the mesogloea or 
“ central jeUy ” ; and (iii) an internal layer or endoderm con¬ 
sisting o£ relatively large cells. The cells of the ectoderm are 
not homogeneoQB. Some oE them possess at their base narrow 
and highly contractile prolongations that exercise the functions 
of muscles. Others are gland-ceUs and secrete mucus; others 
have round their margms delicate ramifying prolongations and 
act as nerve-cells. Sense-cells, each of which bears on its external 
surface a minute projecting bristle, are found in connection with 
the nerve-cells, and also nettle-cells of more than one type. 

The mesogloea is very thin. 

The endoderm consists mainly of comparatively large cells with 
polygonal bases which can he seen from the extern^ surface of 
the column in colourless individuals. Their inner surface is 
amcehoid and m certain conditions bears one or more vibratile 
cilia or protoplasmic lashes Nebtle-cells are occasionally found m 
the endoderm, but apparently do not origmate in this layer. 

The walls of the tentacles do not differ m general structure 
from those of the column, but the cells of the endoderm are 
smaller and the nematocysts of the ectoderm more numerous, 
and there are other minor differences. 

A more detailed account of the anatomy of Hydra will be found 
in any biological text-book, for instance m Parker’s Elementary 
Biology, but it IS necessary here to say something more as regaids 
the nettle-cells, which are of great biological and systematic 
importance. 

A nettle-cell of the most perfect type and the structures 
necessary to it consist of the following parts :— 

(1) A true cell (the cnidoblast), which contams— 

(2) a dehcate capsule full of liquid ; 

(3) a long thread coded up in the capsule ; and 

(4) a cmdocil or sensory bristle, which projects from the 

external surface of the cnidoblast. 

A nerve-cell is associated with each cnidoblaat. 

In Hydra the nettle-cells are of two distmct types, in one of 
which the thread is barbed at the base, whereas in the other it is 
simple. Both types have often two or more varieties and inter¬ 
mediate forma occur, but generally speakiiig the capsules with 
simple threads are much smaller than those with barbed ones. 
The arrangement of the nettle-cells is not the same in all species 
of Hydra^ but as a rule they are much more numerous in the 
tentacles than elsewhere on the body, each large cell being 
surrounded by several small ones The latter are always much 
more numerous than the former. 
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Oapttjue Am Ingestion op Pebt : Digestion. 

The uaual food of Hydra consists of small insect larvae, worms, 
and Crustacea, hut the eggs of fish are also devoured. The method 
in which prey is captured and ingested has been much disputed, 
but the following facts appear to be well estabhshed 

If a small animal comes in contact with the tentacles of the 
polyp, it instantly becomes paralysed. If it adheres to the 
tentacle, it perishes; but if, as is often the case, it does not do so, 
it soon recovers the power of moyement. Animals which do not 
adhere are generally those (such as ostracod Crustacea) which 
have a hard integument without weak spots. Hematocysts of 
both kinds shoot out their threads against prey with considerable 
violence, the discharge being effected, apparently in response to a 
chemical stimulus, by the sudden uncoiling of the thread and its 
eversion from the capsule. Apparently the two kinds of threads 
have different functions to perform, for whereas there is no 
doubt that the barbed threads penetrate the more tender parts 
of the body against which they are hurled, there is evidence that 
the simple threads do not do so but wrap themselves round the 
more slender parts. Nussbaum (Arch mikr Anat. xxix, pi. xx, 
fig 108) figures the tail of a Cyclops attacked by Hydra vulgaris 
and shows several simple threads wrapped round the hairs and 
a single barbed thiead that has penetrated the integument. 
Sometimes the cyst adheres to the thread and remains attached to 
its cnidohlast and to the polyp, but sometimes the thread breaks 
loose. Owing to the large mass of threads that sometimes 
congregate at the weaker spots m the external covering of an 
ammal attacked {e ^r., at the little sensory pits in the integument 
of the dorsal surface of certain water-mites) it is often difficult to 
trace out the whole length of any one thread, and as a thread 
still attached to its capsule is frequently buried m the body of the 
prey, right up to the barbs, while another thread that has broken 
loose from its capsule appears immediately behind the fix:ed one, 
it seems as though the barbs, which naturally point towards the 
capsule, had become reversed This appearance, however, is 
deceptive. The barbs are probably connected with the discharge 
of the thread and do not function at all in the same way as those 
on a spear- or arrow-head, never penetrating tne object against 
which the projectile is hurled. Indeed, their position as regards 
the thread resembles that of the feathers on the shaft of an arrow 
rather than that of the barb of the head. 

Adhesion between the tentacles and the prey is effected partly 
by the gummy secretion of the glands of the ectoderm, which is 
perhaps poisonous as well as adhesive, and partly by the threads. 
Once the prey is fast and has ceased to struggle, it is brought to 
the mouth, which opens wide to receive it, by the contraction and 
the contortions of the tentacles, the column, and the peristome. 
At the same time a mass of transparent mucus from the gastral 
cavity envelops it and assists m draggmg it in. There is some 
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dispute as to Jbhe part played by the tentacles in conveying food 
into the mouth. My own observations lead me to think that, at 
any rate so far as H, vulgaris is concerned, they do not push it in, 
but sometimes m their contortions they even enter the cavity 
accidentally 

When the food has once been engulfed some digestive fluid is 
apparently poured out upon it. In H vulga^'is it is retained in 
the upper part of the cavity and the soluble parts are here dis¬ 
solved out, the insoluble parts such as the chitm of insect larvae 
or Crustacea being ejected from the mouth. Digestion is, however, 
to a considerable extent intracellular, for the cells of the endoderm 
have the power of thrusting out from their surface lobular masses 
of their cell-substance m which minute nutritive particles are 
enveloped and dissolved The movements of the ciha which can 
also be thrust out from and retracted into these cells, keep the 
food in the gastral cavity in motion and probably turn it round 
so as to expose all parts m turn to digestive action. Complete 
digestion, at any rate m the Calcutta form, takes several days to 
accomplish, and after the process is finished a flocoulent mass of 
colourless excreta is emitted from the mouth 


COLOTJIt. 

In Hydra vu'idis^ a species that has not yet been found in 
India, the green colour is due to the presence in the cells of green 
corpuscles which closely resemble those of the cells of certain 
freshwater sponges They represent a stage in the life-cycle of 
(Morelia vulgans, Beyermck *, an alga which has been cultivated 
independently. 

In other species of the genua colour is largely dependent on 
food, although minute corpuscles of a dark green shade are some¬ 
times found m the cells of E, oligactis In the Calcutta phase 
of E, vulgans colour is due entirely to amorphous particles situated 
mainly in the ceUs of the endoderm. If the polyp is starved or 
exposed to a high temperature, these particles disappear and it 
becomes practically colourless. They probably form, therefore, 
some kmcl of food-reserve, and it is noteworthy that a polyp 
kept in the unnatuial conditions that prevail m a small aquarium 
mvanably becomes pale, and that its excreta are not white and 
flocculent but contain dark granules apparently identical with 
those found in the cells of coloured individuals (p. 154). 

Bernmger t has just published observations on the effect of long- 
continued starvation on Hydra carried out in Germany. He finds 
that the tentacles, mouth, and central jelly disappear, and that a 
closed bladder consisting of two cellular layers remams ; but, 
to judge from his figures, the colour does not disappear m these 
ciccums lances. 

* Bot Zwtung, xlviii (1890) see p 49, antea. 
t Zool Ajqz, ixxvi, pp 271-279, figs, Oot. 1910 
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Rydra vindis is a more sluggish animal than the other species 
of its genus and does not possess the same power of elongating 
its column and tentacles. It is, nevertheless, obliged to feed 
more frequently. Wagner (Quart. J. Micr, Sci. xlviii, p. 686, 
1906) found it impossible to use this species in his physiological 
experiments because it died of starvation more rapidly than other 
forms This fact is interesting in view of the theory that the 
green corpuscles in the cells of ff. viridis elaborate nutritive 
substances for its benefit. R, vulga'^'^s^ at any rate in Calcutta, 
does not ordinarily capture prey more often than about once in 
three days 

All HydrcB (except possibly the problematical rtihra of Eoux, 
p 160) spend the greater part of their time attached by the basal 
disk to some sohd object, but, especially in early hfe, H, vulgao'is 
IS often found floating free in the water, and all the species 
possess powers of progression. They do not, however, all move 
in the same way. R mridis progresses by “looping” hke a 
geometnd caterpillar During each forward movement the 
column is arched downwards so that the peristome is in contact 
with the surface along which the animal is moving The basal 
disk 18 then detached and the column is twisted round until the 
basal disk again comes in contact with the surface at a point some 
distance m advance of its previous point of attachment. The 
manoeuvre is then repeated. E. vulgao'is, when about to move, 
bends down its column so that it lies almost prone, stretches out 
its tentacles, which adhere near the tips to the surface (p. 163), 
detaches its basal disk, and then contracts the tentacles. The 
column IS dragged forward, still lying almost prone, the basal disk 
IB bent downwards and again attached, and the whole movement 
is reiieated Probably R. oligactis moves in the same way. 

When R. vindts is at lest the tentacles and column, according 
to Wagner, exhibit rhythmical contractions in which those of the 
buds act in sympathy with those of the parent. In R, vulgai-^s 
no such movements have been observed. This species, however, 
when it 18 waiting for prey (p 164) changes the direction of its 
tentacles about once in half an hour. 

All species of Hydra react to chemical and physical stimuli 
by contraction and by movements of the column and tentacles, 
but if the stimuh are constantly repeated, they lose the power 
to some extent. All species are attracted by light and move 
towards the point whence it reaches them. E, vulgans, how¬ 
ever, at any rate in India, is more strongly repelled by heat. 
Consequently, if it is placed in a glass vessel of water, on 
one side of which the sun is shining directly, it moves away 
from the source of the light*. But if the vessel be protected 

^ Mr F H Gravely tells me that tins is also the case as regards S vindis 
lu England, at any rate if freshly captured speoirnens are placed overnight in 
a bottle in a window in such a position that the CEirly morning sunlight falls 
upon one side of the bottle 
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from the direct rays of the sun and only a subdued light falls on 
one side of it, the polyp moves towards that side. No species of 
the genus is able to move in a straight line. Wilson (Amer. 
Natural, xxv, p. 426, 1891) and Wagner (qp c^t. suj^ra) have 
published charts showing the elaborately erratic course pursued 
by a polyp in moving from one point to another and the effect of 
light as regards its movements. 

If an individual of H, vulgans that con tarns half digested food 
in its gastral cavity is violently removed from its natural sur¬ 
roundings and placed in a glass of water, the column and tentacles 
contract strongly for a few minutes. The body then becomes 
greatly elongated and the tentacles moderately so, the tentacles 
writhe in all directions (their tips being sometimes thrust into the 
mouth), and the food is ejected 

EurnoDiroTioN. 

Reproduction takes place in Hydra (i) by means of buds, (ii) by 
means of eggs, and (in) occasionally by fission. 

(a) Beosual Heproduction, 

' The sexual organs consist of ovaries (female) and spermaries 
(male). Sometimes the two kinds of organs are borne by the 
same mdividual either simultaneously or m succession, but some 
mdividuals or races appear to be exclusively of one sex There 
IS much evidence that m unfavourable conditions the larger 
proportion of individuals develop only male organs. 

In temperate chmates most forms of Hydra breed at the 
approach of winter, but starvation undoubtedly induces a pre¬ 
cocious sexual activity, and the same is probably the case as 
regards other unfavourable conditions such as lack of oxygen in 
the water and either too high or too low a temperature 

Downmg states that in N. America (Chicago) H^vulgarishv^eA.^ 
in spring and sometimes as late as December; in Calcutta it has 
only been found breeding in February and March. Except during 
the breeding-season sexual organs are absent; they do not appear 
in the same position on the column m all species. 

The spermanes take the form of small mound-shaped projections 
on the surface of the column Each consists of a mass of sperm- 
mother cells, in which the sperm£|,tozoa onginate m large numbers. 
The spermatozoa resemble those of other ammals, each possessing 
a head, which is shaped hke an acorn, and a long vibratile tau 
by means of which it moves through the water. In the cells of 
the spermary the spermatozoa are closely packed together, with 
their heads pointing outwards towards the summit of the mound 
through which they finally make their way into the water. The 
aperture is formed by their own movements. Downing (Zool. 
Jahrb (Anat ) ixi, p. 379, 1905) and other authors have studied 
the origin of the spermatozoa m great detail. 
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The ovaries consist of rounded masses of cells lying at the base 
of the ectoderm. One of these cells, the future egg, grows more 
rapidly than the others, some or all of which it finally absorbs by 
means of lobose pseudopodia extruded from its margin. It then 
makes its way by amoeboid movements between the cells of the 
ectoderm until it reaches the surface. In E, vulgarxs (Mem. 
Asiat. Soc. Beng. i, p 360,1906) the egg is first visible with the 
aid of a lens as a minute star-shaped body of an intense white 
colour lying at the base of the ectoderm cells. It increases m 



!Pig 28 —Egga of Eydra (magnified) 

A = egg of H mdgaTi8 (after Chun) B = vertical eeotion through egg of 
S oligactis^ form A (after Brauer) 0 = vertical section through egg 
of H ohgQjct%&^ form B (after Brauer) 

size rapidly, gradually draws in its paendopodia (the rays of the 
star) and makes its way through the ectoderm to the extenor. 
The process occupies not more than two hours The issuing 
ovum does not destroy the ectoderm cells as it passes out, but 
squeezes them together round the aperture it makes. Owmg to 
the pressure it exerts upon them, they become much elongated 
and form a cup, in which the embryo rests on the surface of the 
parent By the time that the egg has become globular, organic 
connection has ceased to exist. The embryo is held in position 
partly by means of the cup of elongated ectoderm ceUs and partly 
by a delicate film of mucus secreted by the parent. The most 
recent account of the oogenesis (“ ovogenesis '*) is by Downing 
(Zool Jahrh. (Anat.) xxvii, p. 296, 1909). 

(b) Budding, 

The buds of Hydra arise as hollow outgrovrths from the wall 
of the column, probably m a definite order and position in each 
species The tentacles are formed on the buds much as the buds 
themselves arise on the column. There is much dispute as to the 
order in which these structures appear on the bud, and Haacke 
(Jenaische Zeitschr. Naturwiss xiv, p. 133, 1880) has proposed 
to distmgmsh two species, H, tr&mhleyi and H, roesehi^ in ac¬ 
cordance with the manner in which the phenomenon is manifested. 
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It seems probable, however, that the number of tentacles that 
are developed m the first instance is due, at any rate to some 
extent, to circumstances, for in the summer brood of H vulgaris 
in Calcutta five usually appear simultaneously, while m the winter 
brood of the same form four as a rule do so. Sometimes buds 
remain attached to their parents sufficiently long to develop 
buds themselves, so that temporary colonies of some complexity 
arise, but I have not known this to occur in the case of Indian 
individuals. 


(c) Fission* 

Eeproduction by fission occurs naturally but not habitually in 
all species of Hydra It may take place either by a hori/,outal 
or by a vertical division of the column In the latter case it may 
be either equal or unequal. If equal, it usually commences by an 
elongation in one direction of the circumoral disk, which assumes 
a narrowly oval form; the tentacles increase in number, and a 
notch appears at either side of the disk and finally separates the 
column into two equal halves, each of which is a complete polyp. 
The division sometimes commences at the base of the column, but 
this IS very rare Transverse fission can be induced artificially 
and is said to occur sometimes m natural conditions It com¬ 
mences by a constriction of the column which finally separates 
the animal into two parts, the lower of which develops tentacles 
and a mouth, while the upper part develops a basal disk. Unequal 
vertical division occurs when the column is divided vertically in 
such a way that the two resulting polyps are unequal in size. 
It is apparently not accompanied by any great increase in the 
number of the tentacles, but probably starts by one of the 
tentacles becoming forked and finally splitting down the middle 

The question of the regeneration of lost parts in Hydra cannot 
well be separated from that of reproduction by fission Over a 
hundred and fifty years ago Trembley found that if a polyp were 
cut into several pieces, each piece produced those structures 
necessary to render it a perfect polyp. He also believed that he 
had induced a polyp that had been turned inside out to adapt 
itself to circumstances and to reverse the functions and structure 
of the two cellular layers of its body. In this, however, he was 
probably mistaken, for theie can be httle doubt that his polyp 
turned right side out while not under his immediate observation. 
Many investigators have repeated some of his other experiments 
with success in Europe, but the Calcutta Hydra is too dehcate an 
animal to survive vivisection and invariably dies if lacerated. 
It appears that, even in favourable circumstances, for a fresh polyp 
to be formed by artificial fission it is necessary for the piece to 
contain cells of both cell-layers. 
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Dbyblopmbnt op the Ego. 

The egg o£ Hydra is said to be fertilized as it lies at the base 
of the ectoderm, through which the fertihzing spermatozoon bores 
its way. As soon as the egg has emerged from the cells of its 
parent it begins to spht up in such a manner as to form a hollow 
mass of comparatively large equal cells. Smaller cells are separated 
off from these and soon fill the central cavity. Before segmentation 
begins a delicate film of mucus is secreted over the egg, and 
within this film the larger cells secrete first a thick chitmous or 
horny egg-shell and within it a delicate membrane. Development 
in some cases is delayed for a considerable period, but sooner or 
later, by repeated division of the cells, an oval hollow embryo 
is formed and escapes into the water by the disintegration of the 
egg-shell and the subsequent rupture of the inner membrane. 
Tentacles soon sprout out from one end of the embryo’s body 
and a mouth is formed, the column becomes more slender and 
attaches itself by the aboral pole to some solid object. 

Enemies. 

Hydra seems to have few natural enemies. Martin (Q J. 
Micr. Sci. London, In, p. 261, 1908) has, however, described bow 
the minute worm Microstoma lineare attacks Hydra “ rubra ’’ in 
Scottish lochs, while the larva of a midge devours H, vulgarts 
in considerable numbers lu Calcutta tanks (p. 156). 

CCELENTEEi-TES OP BEi.OEISH "WaTBE. 

Marine coBlenterates of different orders not infrequently make 
their way or are carried by the tide up the estuaries of rivers 
into brackish water, and several species have been found hvmg 
m isolated lagoons and pools of which the water was distinctly 
salt or brackish. Among the most remarkable instances of such 
isolation is the occurrence in Lake Quran in the Eayfioi of Egypt 
of Oordylophora lacustris and of the peculiar httle hydroid recently 
described by Mr. C. L. Boulenger as Moei isia lyonsi (Q. J. Micr. 
Sci. London, hi, p. 357, pis xxii, xxiii, 1908) In the delta of the 
Q-anges there are numerous ponds which have at one time been 
connected with estuaries or creeks of brackish water aud have 
become isolated either naturally or by the hand of man without 
the marine element m their fauna by any means disappearing 
(p. 14). The following species have been found in such ponds — 

(a) Hydrozoa, 

(1) Bimena vestitn^ "Wright (1859). 

Hmcks, Hist. Bnt. Hydr Zooph p 108, pi. xv, fig 2 (1868); 

Armandale, Rec. lud. Mus. i, p. 141, fig 3 (1907) 

This is a European species which has also been found off 
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S. America. It occurs uofc uncommonly in the creeks that pene¬ 
trate into the Ganges delta and has been found in pools of 
brackish water at Port Canning. The Indian form is perhaps 
sufficiently distinct to be regarded as a subspecies. The medusoid 
generation is suppressed in this genus. 

(2) Syncoryne filamentata^ Annandale (1907). 

Annandale, Bee. Ind. Mus. i, p 139, figs. ], 2 (1907) 

Both hydroid aud medusae were found m a small pool of 
brackish water at Port Canning, The specific name refers to the 
fact that the ends of the rhizomes from which the polyps arise 
are frequently free and elongate, for the young polyp at the tip 
apparently t^es some time to assume its ^ult form. 

(3) Irene ceylonmsis, Browne (1905), 

Browne, m Herdman^s Report on the Pearl Fisheries of Ceylon, iv, 
p. 140, pi 111 , figs. 9-11 (1906), Annandale, Bee Ind Mus i, 
p 142, fig. 4 (1907). 

The medusa was originally taken ofif the coast ot Ceylon, while 
the hydroid was discovered in ponds of brackish water at Port 
Canning It is almost microscopic in size. 

The first two of these species belong to the order Gymnoblaatea 
(Anthomedusse) and the third to the Calyptoblastea (Lepto- 
medusm). 


(b) Achnozoa. 

(4) Sagartia schilleriana, Stohezka (1869) 

S aMleriana, Stohezka, Journ. As Soc Beng (2) xxxviu, p. 28, 
pis X, XI (1869), Annandale, Bee. Ind. 

Mus 1 , p. 47, pi. m (1907). 

This sea-anemone, which has only been found in the delta of 
the Ganges, offers a most remarkable instance of what appears to 
be rapid adaptation of a species to its envmonment. The typical 
form, which was described in 1869 by Stohezka from specimens 
taken m tidal creeks and estuaries in the Gangetic area and in the 
ponds at Port Canning, is found attached to solid objects by its 
basal disk. The race (subsp. escul\ however, that is now found 
in the same ponds has become elongate in form and has adopted 
a burrowing habit, apparently owing to the fact that the bottom 
of the ponds in which it hves is soft and muddy 

In addition to these four species a mmute hydroid belonging to 
the order Gymnoblastea and now being described by Mr J. 
Bitchie has been taken in the ponds at Port Canning It is a 
very aberrant form. 
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!F:RBSHWATm CCELBirCBEAa?lS OTKEIB THATT HyDEA. 

Hydra la the only genua of coelenterates as yet found in fresh 
water in India, but several others have been discovered in other 
countries. They are — 

(1) Ocrdylophora Allman (1843), 

Hincks, Bhat Bnt. Hydr Zooph p. 16, pi m, fig 2 (1868). 

This IS a branching hydroid that does not produce free raedusse. 
It forms bushy masses somewhat resembling those formed by a 
luxuriant growth of Flumatella fruiicosci (pi. m, fig. 1) in general 
appearance 0, la^stns is abundant in canals, rivers, and 
estuaries in many ports of Europe and has recently been found 
in the isolated salt lake Birket-el-Qurun in the Fayiim of Egypt. 

(2) Cordylophora whiteleggei^ v. Lendenfeld (1887). 

Zool. Jahrb. u, p. 97 (1887) 

A species or race of much feebler growth, as yet imperfectly 
known and only recorded from fresh water in Australia, 

Oordylophora is a normal genus of the class Hydrozoa and the 
order Gynmoblastea ; the next four genera are certainly Hydrozoa, 
but their affinities are very doubtful. 

(3) Micro7iyd/ra ryden, Potts (1885). 

Potts, Q J. Micr Sci London, 1, p 623, pis. xxxv, xixvi, Browne, 
ibid p. 636, pi. xxxvu (1906). 

This animal, which has been found in N. America and m 
Germany, possesses both an asexual hydroid and a sexual 
medusoid generation. The former reproduces its species by 
direct budchng as well as by giving rise, also by a form of budding, 
to medusas that become sexually mature. The hydroid has no 
tentacles. 

(4) Limnocodium sowerhii^ Lankester (1880). 

Lankester, Q. J. Micr Sci London, xx, p 361, pis. xxx, xxxi (1880), 
Fowler, 261^2 xxx, p 607, pi xxxii (1800) 

There is some doubt as to the different stages in the life-cycle 
of this species The medusa has been found in tanks m hot¬ 
houses ill England, France and Germany, and a minute hydroid 
closely resembling that of Microhydra ryden has been associated 
with it provisionally. 

(5) LimiocodiuTn Icawaii, Oka (1907). 

Oka, Annot. Zool. Japon vi, p 219, pi. viii (1907). 

Only the medusa, which was taken in the B. Tang-tze-kiang, 
is as yet known. 
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(6) Limnocnida ianganyihce^ Bohm (1889). 

R. T. Gunther, Ann. Nat. HiBt. (6) xi, p 269, pla xiii, xiv (1893) 

Only the medusa, which is found m Late Tanganyika, Lake 
Victoria Nyfljiza and the R. Niger, has been found and it is doubtful 
whether a hydroid generation exists. 

(7) Folyjpodium hyd'i'iforme, Ussow (1886) 

Morph. Jahrb xii, p. 137 (1887). 

Two stages m this pecuhar hydroid, which is found in the 
E. Volga, are known, {a) a spiral nbbon-like form parasitic on 
the eggs of the sterlet (Aaipmser rut1ienus\ and (&) a small Hydror- 
like form with both filamentous and club-shaped tentacles. " The 
life-history has not yet been worked outt. 


n. 


HiBTonx or the Stttdt oe Htdila. 

Hydra was discovered by Leeuwenhoek at the beginning of the 
eighteenth century and had attracted the attention of several 
skilful and accurate observers before that century was half accom¬ 
plished. Among them the chief was Trembley, whose “ Memoires 
pour servir hPhistoire d’un genre de Polype d'eau douce”* was 
published at Pans 1744, and is remarkable not only for the extent 
and accuracy of the observations it enshrines but also for the 
beauty of its plates. Baker in his work entitled “ Au attempt 
towards a natural history of the Polyp”* (London, 1743) and 
EoselvonEoaenhof in the third part of hia ^‘Insecten-Belustigung” 
(Nurenberg, 1755) also made important contributions to the study 
of the physiology and structure of Hydra, about the same period. 
Lmnd invented the name Hydm^ and in his “ Fauna Sueica " 
and in the various editions of his ^‘Systema Naturae” described 
several forms in a manner that permits some of them to be 
recognized; but Linnd did not distinguish between the true 
Hydra and other soft sessile Coelenlerates, and it is to Pallas 
(” Elenchus Zoophytorum,” 1766) that the credit properly 
belongs of reducing the genua to order. It is a tribute to his 
insight that three of the four species he descnbedare still accepted 
as good ” by practically all students of the Coslenterates, while 
the fourth was a form that he had not himself seen. 

In the nineteenth centuiy the freshwater polyp became a 
favourite object of biological observation and was watched and 
examined by a host of observers, among the more noteworthy of 
whom were Kleinenherg, Nussbaum, and Brauer, who has since tlie 
beginning of the present century made an important contribution 
to the taxonomy of the genus. 

t Since this was written, Lippen has described a third stage m the life- 
hi&torj 0 ^ I^olyyodtmi (Zoo\ Auz Leipzig, sxstii, Nr 5, p 07(1911)) 



INTHODITOTIOir, 


143 


Bibliogbaphy op Hydea. 

Hydra has been examined by thousands o£ students in biological 
laboratories all over the civilized world, and the literature upon it 
IB hardly surpassed in magnitude by that on any other genus but 
Homo. The following is a list of a few of the more important 
general memoirs and of the papers that refer directly to Asiatic 
material. A systematic bibliography is given by Bedob in his 
“ Matdriaux pour servir it riiistoire des Hydroides,” Kev Suisse 
Zool. xvni, fasc. 2 (1910). 


(r) General 

1748. Bakkr, An attempt towards a natural history of the Polyp ” * 
(Loudon). 

1744. Trrmbley, “M^moires pour servir fl Thistoire d’un genre de 
polypes d’enii douce (Pans). 

17C6. Rosel von Rosenhof, Inaecten-Belustigung • iii, Hist Poly- 
ponim 

1760. Palear, Elenchus Zoophytorum.” 

18*14, LAunEN-r, Rech sur ITIydie et TEponge d^eau douce ”(“Voy 
do la Bonite, Zoophytologie ”) 

1847. Johnston, A History of the British Zoophytes ” (2nd edition). 
1868. Hincks, History of British Hydi*oid Zoophytes ” 

1872. IvLEiNKNBERG, “ Ilydi’a. Eine Anntomisch Entwicldungs- 
goachichtlicho Untersuchung ” 

1882. JicKKLi, “Der Ban der Hydroidpolypen,” Moi'ph. Jahrb. viii, 
p 373. 

1887. Nussbattm, ''Uebor die Theilbarkeit der lebendigeu Matene II 
Mittheilung Beilriige zm’ Natuigeschichte des Genus Hydra,” 
Arch mikr. Anat, Bonn, xxix, p 266 

1891. Brauer, ‘^Uber die Entwicldung von Hydra,” Zeitschi- wiss. 

Zool Leipzig, 111, p 160 

1892. CiiUN, ^^Ooelenterata (IlohUhieie),” m Bionn’s Thier-Reichs II (2) 
1006. Downing, “ The spermatogeuesia of Hydi*a,” Zool Jahrb (Anat) 

XM, p 379 

1908. Bra TIER, Die Benenming imd TJnteischeidimg der Hydra- 

Aiteii,” Zool Auz. xxxin, p. 790 

1909 Frischiiolz, “ Biologic und System atik im 0 enus Hydra,” Braun's 
Annul Zool (Wurzburg) in, p 105. 

1010 Bi'RNINGBR, “ Uber Einwu'kung des Himgers auf Hydra,” Zool 
Auz. xxxvi, p 271 

(b) Asiatic References 

1894. Hiciiart), “ Sur quelques Auimaux infdneuis des eaux douces du 
Toiiltm (Piotozoaires, Rotil&res, Entomosti’ac^s),” M6m Soc 
zool Fiance, Ml, p 237 

1904,^Von Daday, “ Mikroskopische Siisswosserthiere aus Tmkestau,” 
Zool Jahib. (Syst) xi\, p 469, 
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1906. Annandale, Notes on the Fieshwater Fauna of India No. IV. 
Hydra onmtalia and its bionomical relations with other Inverte¬ 
brates,” J. Asiat Soc Bengal (new senes), ii, p 109. 

1906. AlNNandale, “The Common Hydra of Bengal its Systematic 

Position and Life History,” Mem. As. Soc. Bengal, i, p 389. 

1907. Anwandale, “ Notes on the Freshwater Fauna of India. No. X. 

Hydra onentalis during the Kains,” J Asiat Soc. Bengal (new 
senes), ni, p 37. 

1907. Ann-andalb, “ Notes on the Freshwater Fauna of India. No XI. 
Preliminary Note on the occuiTence of a Medusa {Irene ceylonen- 
aw, Biowne) m a bradnsh pool in the Ganges Delta and on the 
Hydroid Stage of the species,” J. Asiat Soc Bengal (new series), 
111, p 79. 

1907 WeCiLBY, “Freshwater Sponge and Hydra in Ceylon,” Spolia 

Zeylan Colombo, iv, p. 184 

1908 Ann and ale, “ Observations on specimens of Hydra fiom Tibet, 

with notes on the distribution of the genua in Asia,” Kec. Ind. 
Mua. u, p 311 

1910 Powell, “Lessons in Practical Biology for Indian Students” 
(Bombay). 

1910. Lloyd, “An Introduction to Biology for Students in India” 
(London). 
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GLOSSARY OF TECHNICAL TERMS USED 
IN PART II. 


Aboial (oi basal) d%sk 

The disk by means of which a free polyp 
attaclies itself to external objects 

Cmdoblaat 

The living cell of the nematocyst or 
nettle-cell (gv) 

Cmdocxl 

A minute bristle that projects on the 
surface m connection with a nettle¬ 
cell {q v) 

Column . . 

The upright or potentially upiight 
part ol a polyp (g y). 

Eotodei'm 

The external cell-layer of the body- 
wall 

JEndodei'm . 

The internal cell-layer of the body- 
wall. 

Gh een (chloi ophyll) coiyuscles 

Minute green bodies contained m cells 
of polyps or other animals and re- 
piesentmg ii stage in the hfe-history 
of an alga {Chlt^ella). 

Mesoglosa 

The intermediate, gelatinous layer of 
the body-waU 

Nettle-cell {nematocyst) . 

A cell capsule full of liq^iud in which 
an eversible thread is coiled up. 

(h'al disk 

The eminence that sunounds the mouth 
and 18 sunounded by tentacles. 

Peristome . 

See “ oral disk ” 

Polyp . .... 

An individual coelenterate of simple 
structuie that is fixed temporarily or 
peruianeutly by one end of a more 
or leas cyliudiical body and possesses 
a mouth at the othei end 

Tentacles ... . 

Filamentous outgrowths (m Hyd? a 
hollow) of the body-wall round the 
mouth. 


L 
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LIST OF THE INDIAN HYDRIDA. 

ClassHTDEOZOA. 

Order ELEUTHEROBLASTEA. 

Family HYBRID-®. 

Genua Hydua, LinM (1746). 

S mdgai'xsj Pallas (1766). 

56 jBT, cligactiSf Pallas (1766). 
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Order ELEUTHBROBLASTEA. 

Naked hydrozoa which reproduce their kind by means of buds 
■or eggs, or by fission, without exhibiting the phenomena of alter¬ 
nation of generations. 


Family HYDRIDiE. 

HYDRAiD-aa, Johnston, Hist Bnt Zooph (ed. 2) i, p 120 (1847). 

HYDBiDiB, Hmcka, Hist. Bnt Hydroid. Zooph p. 309 (1868) 

Small Eleutheroblastea in which the mouth is surrounded by 
hollow tentacles. Permanent colonies are not formed, but repro¬ 
duction by budding commonly takes place. 

Q-emis HYDRA, Linne, 

Type, Hydra vmdia, Linne 

Preshwater polyps which produce eggs with hard chitmous 
shells. Although habitually anchored by the end of the body 
furthest from the mouth to extraneous ob 3 ects, they possess con¬ 
siderable powers of locomotion They are extremely contractile 
and change greatly from time to time in both form and size. 

Only three well-established species of the genus, which is 
universally distributed and occurs only in fresh or brackish* water, 
‘Can be recognized, namely, //. vindis^ Lmnd (=H. mridtssvma^ 
Pallas), H vulgaris^ Pallas (=ir. griata, Linne), and H. oligactis^ 
Tallas fu8ca^Jj\nni), The two latter occur m India, but 
H vvridis does not appear to have been found as yet anywhere m 
the Oriental Region, although it is common all over Europe and 
N. America and also in Japan. The distribution of H vulgaris 
IS probably cosmopohtan, but there is some evidence that H, oZi- 
gactis avoids tropical districts, although, under the name Hydra 
Jusca^ it has been doubtfully recorded as occurrmg in Tonqiun t 

The three species may be distingmahed from one another by 
the following key:— 

[T Colour leaf-green, the cells contain green 
(chlorophyll) corpuscles of definite form 

A. Tentacles comparatively stout, habitually 
shorter than the column, which is cylm- 
dncal. Egg-shell without apmea, orna¬ 
mented with a reticulate pattern .. viridia ] 


* A small form of H viridu (var hakerij Marshall) is found in bi*aokiBh 
^ater in England 

t Bachaid, M6m Soc. zool Franco, vii, p 237 (1894) 

l2 



148 


HTDBIDJB. 


n Colour never leaf-green, no chlorophyll cor¬ 
puscles present in the cells 
A Tentacles capable of great elongation but 
when the animal la at rest never veiy much 
longer than the column, which is cylm- 
drical when the gastral cavity is empty 
Largest nettle-cells almost as hroaa as 
long Egg-shell bearing lonj^ spines most 
of which are divided at the tips . vtdganSi p. 148. 

B. Tentacles, even when the animal is at rest, 
much longer than the column, the basal 
pail of which, even when the gastral 
cavity is empty, is constricted. Laigest 
netllo-cells considerably longer than 
broad Egg-shell smooth or bearing 
short, simple spmes oligactiSj p 168 


24. Hydra vulgaris, Pallas, 


Polypi 



^ ^ ^ _, h^s__ _ 

Rosel von Sosenhof, Insecteu-Belustigung, iii, Hist Polyporum,. 
pb Ixxvi, Izxvii, boax-lixxm (1766), 

? Uyd) a polypus j Lmnd, Fauna Suecica, p 642 (1761) 

Hyd}a vulgai'is^ Pallas, Elenchua Zoophytorum, p. 30 (1766). 

P Sydi a attenuataj id , ibid p 32. 

Syd? a gnsea, (Gmelin), Systema Naturae (ed 18), n. 3870* 

(1782). 

Hydra pall&iiSy id,, ibid p 8871, 

Hydra mlgai'ts, Ehi’enherg, Ahhandl. Akad. Wise Berhn, 1836, 
p. 184, taf. 11 

Hyd) a bmunea, Templeton, Loudon’s Mag Nat. Hist ix, n 417 
(1886). 

Hydia mlgaiis, Laurent, Bech sur I’Hydre et I’jfiponge d’eau 
douce (voy de la Bomte, Zoophytologie), p. 11, pi i, pi. u, 
figs 2,9” (1844) r J B r r , V , 


Hydia vulgains, Johnston, Hist British Zoophytes (ed. 2), i, p. 122,. 
pi xxix, fig 2 (1847). 

Hydi a vulgaina, Hincka, Hist British Hydroid Zoophytes, i, p, 814,. 
fig 41 (1868). 

Hydia aurantiaca, Kleinenberg, Hydra, p. 70, pi. i, fig. 1, pi iii, 
fig 10 (1872). 

Hydi a treinbleyi, Haacke, Zool Anz Leipzig, u, p. 622 (1879) 

Hydra gnsea, Jickeh, Morph Jahrb vm, p 391, pi xvm, fig 2 
(1883) 

Hydia gnsea, Nusahaum, Arch, mikr Anat. Bonn, xxix, p. 272 
pi. xm, pi XIV, figs 38, 37, 47 (1887) 

? Hydra hexactmella, v Lendenfeld, ZooL Jahrb. Jena, ii, p 96, pi vi 
figs 13,14(18871 

P Hydra hexactmella, id , Proc Lmn. Soc N. S. Wales, x, p 678, 
p.xlvm,figs 1-4(1887). 

Hydiagiiaea, Brauer, Zeit wish Zool Leipzig, hi, p 169 (1891). 

Hydra gnsea, Chun, m Bronn’s Thier-Eeicha, ii (2), pi u, figs 2ft 
2 c, 6(1892). ^ 

Hifdi a gi'isea, Dowrung, Zool. Jahrb (Anat ) Jena,xxi,p 381 (1906) 

Hvdi a orimtahs, Annondale, J. Asiat Soc Bengal, i new senes) i 
1906, p. 72. ^ 
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Hydra oi id , ibid, (new aenea) ii, 1906, j 109 

Jiydia onentahs^ id , Mem Aaiat Soc. Hen^l, i, p 840 (1906) 
?Hydia oiientahs, Willey, Spol. Zeylan Colombo, iv, p 186 (1007). 
J^dra gnsea, Weltner, Arch Naturg Berlin, Ixxui, i, p 476 (1907). 
Mydia vulganSj Brauer, Zool Anz xxxiu, p. 792, fig 1 (1908). 
Hydi a ovientaliSj Annandale, Rec Ind. Mas li, p. 812 (1908). 
Hydia gnaea^ Fnschbolz, Braun’s Zool Anual (Wurzburg), iii, 
pp 107, 184, &c, fi^. 1 and 10-17 (1909) 

Hi/di a grisea, id , Biol Oentralbl Berlin, xxix, p. 184 (1909) 

Hydra vulgai'is, Brauer, Die Suaawaaserfauna Deutacblands, xix, 
p 192, figs 336-338 (1909) 

Hydi a pentactmellaj Powell, Lessons m Practical Biology for Indian 
Students, p 24 (Bombay, 1910) 

Phase o^'imtaliB *, Annandale. 

Colour variable, m summer usually pale, m winter either deep 
orange, dull brown, or dork green. The cells do not contain 
spherical or oval coloured bodies. 

Column slender and capable of great elongation, normally 
almost cylindrical, but when containing food often shaped like a 




Eig. 29 .—Eydi a indgaru^ from Calcutta (phase onentalia) 

A=winter brood , !B=summer brood, the same individual in an expanded 
and a contracted condition. B is more highly magnified than A. 

wine-glass The surface is thickly set with nettle-cells the 
cmdocils of which give it an almost hirsute appearance under the 
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microscope. When extended to the utmost the column is some¬ 
times nearly 30 mm. (1^ inches) long, but more commonly it is 
about half that length or even shorter. 

Tentacles usually 4-6, occasionally 8 They are always slender 
except when they are contracted, then becoming swollen at the 
base and slightly globular at the tip. If tlie auiraal is at rest 
they are not very much longei than the body, but if it is hungry 
or about to move from one place to another they are capable of 
very great extension, often becoming like a string of minute 
beads (the groups of nettle-cells) strung on an invisible wire. 

Netile^cells The capsules \Mth barbed threads (hg 27, p. 131) 
are very variable in size, but they are invariably broad m pro¬ 
portion to their length and as a rule nearly spherical. In a Hydra 
taken in Calcutta during the winter the largest capsules measured 
(unexploded) 0'0189 mm in breadth and 0 019 iii length, but in 
summer they are smaller (about 0 012 mm in bre.adth) Smaller 
capsules with barbed threads always occur The barbed threads 
are very long and blender. At their base they bear a circle of 
stout and prominent spines, usually 4m number, abo\e these 
there are a number of very small spines, but the small spines are 
usually obscure Malformed corpuscles are common. The capsules 
with unbarbed threads ore very nearly as broad at the distal as at 
the proximal end ; they are broadly o\ al with rounded ends. 

Bejprodiictwe organs. The reproductive organs are confined to 
the upper part of the body. In India eggs (fig 28, p. 137) are 
seldom produced They sometimes appear, however, at the 
beginning of the hot weather In form they are spherical, and 
their shell bears relatively long spines, which aie expanded, flat¬ 
tened and more or less divided at the tip The part of the egg 
that IS in contact with the parent-polyp is bare. Spermaries are 
produced more readily than ovaries , they are mammillate in form 
and number from 4 to 24 Ovanes and spermaries have not been 
found on the same individual. 

Buds are confined to a narrow zone nearer the hose than the 
apex of the column. Eai'elj more than 2 are produced at a time, 
and I have never seen an attached bud budding In winter 5 
tentacles are as a rule produced simultaneously, and in summer 4. 
In the former case a fifth often makes its appearance before the 
bud IS liberated 

In Calcutta two broods can be distinguished, a cold-weather 
brood, which is larger, stouter, and more deeply coloured, pro¬ 
duces buds more freely, has larger nematocysts, and as a rule 
possesses 6 tentacles ; and a hot- weather brood, which is smaller, 
more slender and paler, produces buds very sparingly, has smaller 
nematocysts, and as a rule possesses only,4 or 5 tentacles. Only the 
cold-weather form is known to become sexually mature. There 
IS evidence, however, that in those parts of India which enjoy a 
more uniform tropical climate than Lower Bengal, polyps found 
at all times of year resemble those found in the hot weather in 
Calcutta, and sometimes produce spermatozoa or eggs. 
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I have recently had an opportunity of comparing specimens ot 
the Calcutta hot-weather tonn with well-preserved examples 
of H vulgaris, Pallas (=ir. gruea, Linn ), from England. They 
differ from these polyps id very much the same way as, but to- 
a greater degree than they do from the wmter phase of their 
own race, and I have therefore no doubt that E, orientalis is 
merely a tropical phase of Pallas’s species. My description i& 
based on Indian specimens, which seem to differ, so far as anatomy 
IS concerned, from European ones in the following points :— 

(1) The sexes are invariably distinct; 

(2) the nematocysta are mvanably smaller. 

I have seen m Burma an abnormal individual with no tentacles. 
It buds, however, possessed these organs. 

Ttpb ISTone of the older types of Hydra are now in existence. 
That of H, onentahs is, however, in the collection of the Indian 
Museum. 

Q-EOO-BiLPHiOAij DisTBEBunoir .—H vulgans is common in Europe 
aod N. America and is probably found all over tropical Asia. 
The following are Indian and Ceylon locahties —Bbngai», Cal¬ 
cutta and neighbourhood (Amiaridale, Lloyd) , Adra, Manbhum 
district (Pmm), Rampur Bhulia on the E. Q-anges {Annaudale) ; 
Ohakradharpur, Chota Nagpur {Annandale) ; Pusa, Bihai {Ammvn 
dale) , Pun, Orissa (Annandale) Madras, sea-beach near Madras 
town {Hende7 son) • Bombax, island of Bombay (Powell) • Burma, 
Mandalay, Upper Burma, and Moulmein, N Tenasserim (Annan¬ 
dale), CnxiiON, Colombo and Perademya ( Willey, Gfreen). Dr. A D. 
Imms tells me that he has obtained specimens that probably 
belong to this species in the Jumna at Allahabad. 

Bioloo-x.—I n India H, vulgans is usually found, so far as my 
experience goes, in stagnant water. In Calcutta it is most abun¬ 
dant m ponds containing plenty of aquatic vegetation, and seems 
to be especially partial to the plant lAm7ia7iihemurn, which has 
floating leaves attached to thin stalks that spring up from the 
bottom, and to L&nina (duckweed). Dr. Henderson, however, found 
specimens in a pool of ram-water on the sea-shore near Madras. 

There is evidence that each of the two broods which occur in 
Lower Bengal represents at least one generation; probably it 
represents more than one, for tentacles are rarely if ever produced 
after the animal has obtained its full size, and never (or only 
owing to accident) decrease in number after they have once 
appeared. The winter form is found chiefly near the surface of 
the water, especially on the roots of duckweed and on the lower 
surface of the leaves of Limnanthemmn ; but the summer form 
affects deeper water m shady places, and as a rule attaches itself 
to wholly submerged plants. The latter form is to be met with 
between March and October, the cold-weather form between 
October and March, both being sometimes found together at the 
penods of transition. In the unnatural environment of an 
aquanum, however, individuals of the winter form lose their 
colour and become attenuated, in these features resembling the 



]52 


HTDBIDJE. 


flummer fonn, even in the cooler months. Buds produced in thea^ 
-conditions rarely have more than five tentacles or themselve^ 
produce buds freely after liberation 

The buds appear in a fixed order and position, at any rate ok 
individuals examined in winter; m specimens of the summe^ 
form the position is fixed, but the order is irregular. Each quad,^ 
rant of the column has apparently the power of producing, in ^ 
definite zone nearer the aboral pole than the mouth, a single bud^ 
but the buds of the different quadrants are not produced simu^^ 
taneously. If we imagine that the quadrants face north, south 
east, and west, and that the first bud is produced m the nort)^ 
quadrant, the second will be produced in the east quadrant 
the third in the south, and the fourth in the west. It is doubtfu^ 
whether more than four buds are produced in the lifetime of 
individual, aud apparently attached buds never bud m this rac^ 
The second bud usually appears before the first is liberated, anc^ 
this IS also the case occasionally as regards the third, but it 
exceptional for four buds to be present at one time. About thre^ 
weeks usually elapse between the date at which the bud firsts 
appears as a minute conical projection on the surface of the parent; 
and that at which it liberates itself. This it does by bending 
down, fixing itself to some solid object by means of the tips 0 I 5 
its tentacles, the gland-cells of which secrete a gummy fiuid, an^ 
then tearing itself free. 

Although it IS rare for more than two bnds to be produce<i 
Bimnltaneously, buddmg is apparently a more usual form of repro¬ 
duction than sexual reproduction Individuals that bear eggs hav^ 
not yet been found in India in natural conditions, although males 
with functional apermaiues are not uncommon at the approach of 
the hot weather. The few eggs that I have seen were produced 
in my aquanum towards the end of the cold weather. Starvation, 
lack of oxygen, and too high a temperature (perhaps also lack 
of light) appear to stimulate the growth of the male organs in 
ordinary cases, but perhaps they induce the development of ovaries 
in the case of individuals that are unusually well nourished. 

The spines that cover the egg retam d^bns of various kmds 
upon its surface, so that it becomes moi'e or less completely con¬ 
cealed by a covering of fragments of dead leaves and the like even 
before it is separated from the polyp. Its separation is brought 
about by its falling off the column of the parent. Nothing is 
known of its subsequent fate, but probably it lies dormant in 
the mud through the hot weather. Eggs are sometimes produced 
that have no shells. This is probably due to the fact that they 
have not been fertilized. 

Eeproduction by fission occurs rarely m the Indian Bydra^ but 
both equal and unequal vertical fission have been observed. In the 
case of equal fission the circumoral area lengthens 111 a honzontal 
direction, aud as many extra tentacles as those the polyp already 
possesses make their appearance. The mouth then becomes con- 
stncted in the middle and notches corresponding to its constriction 
appear at either side of the upper part of the column. EinaUy the 
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whole animal divides into two equal halves in a vertical direction 
I have only seen one instance of what appeared to be unequal 
vertical fission—that of a polyp consisting of two individuals 
still joined together by the basal disk, but one about half the size 
of the other. Each had three well-developed tentacles, and in 
addition a minute fourth tentacle This was situated on the side 
opposed to that of the other individual which bore a similar 
tentacle. Tiansverse fission has not been observed. The Indian 
Hydra is a very delicate animal as compared with such a form 
as H viAdis, and aU attempts to produce artificial fission without 
killing the polyp have as yet failed. 

Young individuals are often, and adults occasionally, found 
floating free in the water, either with the mouth uppermost and 
the tentacles extended so as to cover as large an area as possible 
or with the aboral pole at the surface. lu the former case they 
float in mid-water, bemg of nearly the same specific gravity as 
the water, and are carried about by any movement set up in it. 
In the latter case, however, the base of the column is actually 
attached to some small object such as the cast skin of a water-flea 
or to a mmute drop of mucus originally given out by the polyp’s 
own mouth; the tentacles either hang downwards or are spread 
out round the mouth, and the animal is carried about by wind or 
other agencies acting on the surface. 

In addition to this passive method of progression the polyp can 
crawl with considerable rapidity. In doing so it bends its column 
down to the object along which it is about to move in such a way 
that it lies almost parallel to the surface, the basal disk, however, 
being still attached. The tentacles are then extended and attach 
themselves near the tips to the surface a considerable distance away. 
Attachment is effected by the secretion of minute drops of adhesive 
substance from gland-cells. The basal disk is hberated and the 
tentacles contract, dragging the column, which still hes prone, 
along as they do so The basal disk again affixes itself, the 
tentacles wrench themselves free, the surface of their cells being 
often drawn out m the process into paeudopodia-hke projections, 
w hieh of course are not true pseudopodia * but merely projections 
produced by the mechanical strain. The whole action is then 
repeated. The polyp can also pull itself across a space such as 
that between two stems or leaves by stretching out one of its 
tentacles, fixing the tip to the object it desires to reach, pulling 
itself free from its former point of attachment, and dragging 
itself across by contracting the fixed tentacle. The basal disk 
is then turned round and fixed to the new support. 

The Indian polyp, like all its congeners, is attracted by light, 
but it is more strongly repelled by heat Probably it never 
moves in a straight line, but if direct sunlight falls on one side 


* See Zykoff, BioL Oentralbl. xviii, p 272 (1898), and Annandale, Eeo Ind 
Mub. 1, p 67 (1907) 
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of a glass aquarium, the polyps move away from that side in a 
much less erratic course than la usually the case If conditions are 
favourable, they often remain m one spot for weeks at a time, 
their buds congregating round them as they are set free. In a 
natural environment it seems that regular migrations take place 
m accoi dance with changes in temperature, for whereas in cool 
weather many individuals are found adhenng to the lower surface 
of the floating leaves of lArnnanthemum^ few are found m tins 
position immediately after a rise in the thermometer, IE the rise 
18 only a small one, they merely crawl down the stems to the 
end ot which the leaves are attached, but as soon as the hot 
weather begins in earnest, the few that survive make their way 
to the deepest; and most shady part of the pond. In captivity the 
polyps seek the bottom of any vessel in which they are con¬ 
tained, if sunhght falls on the surface of the water. 

The chief function of the tentacles is that of capturing prey* 
The Indian polyp feeds as a rule m the early morning, befoie the 
day has become hot. In an aquarium at any rate, the tentacles 
are never more than moderately extended during the night. 
If the polyp IS hungry, they are extended to their greatest 
length m the eaily morning, and if prey is not captured, they 
sometimes remain m this condition throughout the day. In 
these circumstances they hang down or stand up in the water 
closely parallel to one another, and often curved in the middle as 
if a current were directed against them. Prey that comes m 
contact with one of them has little chance of escape, for nemato- 
cysta from all the tentacles can be readily discharged against it* 
Approximately once in half an hour the direction of the tentacles 
is changed, but I have been unable to observe any regular rhyth¬ 
mical movements of the tentacles or any correlation between 
those of a parent polyp and the buds still attached to it. 

The prey consists chiefly of the young larvcB of midges (Ohiro- 
nomidas) and may-flies, but small copepod and phyllopod Crustacea 
ai'e also captured 

As soon ns the prey adheres firmly to the tentacles and has 
become paralysed it is brought to the mouth by their contracting 
strongly and is involved m a mass of colourless mucus extruded 
from the digestive cavity. Partly by the contraction of muscle- 
fibres in the body-w’all and partiv by movements of the mouth 
itself assisted by the mucus, which apparently remains attached 
to the walls of the cavity, the food is brought into the mouth 
It it 18 at all bulky, it remains m the upper part of the cavity, the 
gland-cells pounng out a digestive fluid upon it and so dissolving 
out soluble substances, A large share of the substances thus 
prepared falls down to the bottom of the cavity and are there 
digested by the endoderm cells. The insoluble parts of the food 
are, however, ejected from the mouth without ever reaching the 
base oE the cavity. 

The colour of the polyp appears to be due mainly to the results 
of digestion. Brown or orange individuals recently captured in 
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a pond and kept in favourable conditions take three or four days 
to digest their food, and the excreta ejected from the mouth then 
take the form of a white floeculent mass. If, however, the same 
individuals are kept for long m a glass aquarium, they lose their 
colour, even though they feed readily. Digestion is then a much 
more rapid process, and the excreta contain minute, irregular., 
coloured granules, which appear to be identical with those con¬ 
tained in the endoderm cells of individuals that have recently 
digested a meal fully. Starved individuals are always nearly 
colourless. It seems, therefore, that in this species colour is duo 
directly to the products of digestion, and that digestion does not 
take place so fully in unfavourable conditions or at a high tempe¬ 
rature as it does m more healthy circumstances. The dark green 
colour of some polyps is, however, less easily explained I have 
noticed that all the individuals which have produced eggs m my 
aquanum have been ot this colour, which they have renamed in 
spite of captivity ; whereas individuals that produced spermatozoa 
often lost their colour completely before doing so, sometimes 
becoming ot a milky white owing to the accumulation of minute 
drops ot liquid in their eudoderm cells. Even in green indi¬ 
viduals there is never any trace in the cells of coloured bodies of 
a definite form. 

The Indian polyp, unlike European representatives of its 
species, IS a very delicate little animal. In captivity at any 
rate, throe circumstances are most inimical to its lite . firstly, 
a sudden rise in the temperature, which may eithei kill the 
polyp directly or cause it to haalen its decease by becoming 
sexually mature ; secondly, the lack of a free current of air 
on the surface ol: the aquarium; and thirdly, the growth of 
a bacterium, which forms a scum on the top of the water and 
clogs up the interstices between the leaves and stems o£ the 
water-plants, soon killing them. If adult polyps are kept even 
in a shallow opaque vessel which is shut up m a room with closed 
shutters they generally die in a single night; indeed, they rarely 
survive for more than a few days unless the ■\ easel is placed m 
such a position that air is moving almost continuously over its 
surface. The bactenum to which I allude often almost seals up 
the aquarium, especiallv m March and April, in which months its 
growth 18 very rapid. Strands of slime produced by it surround 
the polyp and even enter its mouth In this event the polyp 
retracts its tentacles until they become mere prominences ou its 
disk, and shrinks greatly m size. The colouring matter in its 
body becomes broken up into irregular patches owing to degeneiacy 
of the endoderm cells, and it dies within a few hours 

?Jydra in Calcutta is often devoured by the larva of a small 
midge (Chiroiiomus fasciatijpennis^ Kieffer) common in the tanks 
from November to Eebruary In the early stages of its larval 
life this insect wanders free among communities of protozoa ( VotI%~ 
cella^ Episiyhs, &c.) and rotifers on which it feeds, but as maturity 
approaches begins to bmld for itself a temporary shelter of one 
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of two kinds, either a delicsate silken tunnel the base of which is 
formed by some smooth natural surface, or a regular tube the 
base of which is fixed by a stalk situated near the middle of its 
length to some sohd object, while the whole surface is covered 
with httle projections. The nature of the covering appears to 
•depend partly on that of the food-supply and partly on whether 
the larva is about to change its skm. 

I had frequently noticed that tunnels brought from the tank 
on t]»e under surface of Limnantliemum leaves had a Hydra fixed 
to them This occurred m about a third of the occupied shelters 
-examined The Hydra was always in a contracted condition and 
often more or leas mutilated. By keying a larva together with 
a free polyp in a glass of clean water, I have been able to observe 
the manner m which the polyp is captured aud entangled. The 
larva settles down near the base of its column and commences to 
epin a tunnel. When this is partially completed, it passes a 
thread round the polyp’s body to which it gives a sharp bite. 
This causes the polyp to bend down its tentacles, which the larva 
•entangles with threads of silk, doing so by means of rapid, darting 
movements; for the nettle-cells would prove fatal should they be 
shot out against its body, which is soft. Its head is probably too 
thickly coated with cbitiu to excite their discharge. Indeed, 
email larvas of this very species form no mconsiderable part of 
the food of the polyp, and, so far as my observations go, a larva is 
always attacked in the body and swallowed m a doubled-up 
position. 

When the Hydra has been firmly bmlt into the wall of the 
shelters and its tentacles fastened down by their bases on the 
roof, the larva proceeds, sometimes after an interval of some 
hours, to eat the body, which it does very rapidly, leaving the 
tentacles attached to its shelter The meal only lasts for a few 
minutes; after it the larva enjoys several hours* repose, protected 
by remains of its victim, which retain a kind of vitality for some 
time. Durmg this period it remains still, except for certain 
iindulatory movements of the posterior part of the body which 
probably aid in respuation. Then it leaves the shelter and goes 
in search of further prey. Its food, even when living in a tunnel, 
does not consist entirely of Hydra, I have watched a larva 
building its shelter near a number of rotifers, some of which it 
devoured and some of which it plastered on to its tunnel 

The tubular shelters occasionally found are very much stouter 
structures than the tunnels, but are apparently made funda¬ 
mentally of the same materials, and structures intermediate 
between them and the tunnels are sometimes produced. The larva 
as a rule fastens to them branches detached from hvmg colonies 
of VorticeUid protozoa such as E^istyhs *. 

Of ammals living in more or less mtimate relations with the 

* Further mrtioularB regarding the life-hietory of this larva will be found 
on pp. 114 and 115, J. Asiat Soo. Bengal, ii (n. s } 1906 
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poljrp, I have found two very distinct species of protozoa, neither 
of wnich 18 identical with either of the two commonly found in 
association with Hydra in Europe, Trichodina x^tchoaLus aud K&rona 
polyporum. On two occasions, one in January and the other at 
the beginning of February, I have seen a minute colourless fla¬ 
gellate on the tentacles of the Calcutta polyp. On the first 
occasion the tentacles were completely covered with this proto- 
zoon, so that they appeared at first sight as though encased in 
flagellated epithehum. The mmate organism was colourless, 
transpjirent, considerably larger than the spermatozoa of Hydra, 
slightly constricted in the middle and rounded at each end. It 
bore a long flagellum at the end furthest from its point of attach¬ 
ment, the method ot which I could not ascertain, w hen separated 
from the polyp little groups clung together in rosettes and 
gyrated in the water. On the other occasion only a few indi¬ 
viduals were observed. Possibly this flagellate was a paiasite- 
father than a commensal, as the mdividual on which it swarmed 
was unusually emaciated and colourless, and bore neither gonads- 
nor buds. The larger stinging cells were completely covered by 
groups of the organism, and possibly this may have interfered 
with the discharge of stmging threads. 

The other protozoon was Vorticella momlata, Tatem, which 
has been found, not in association with Hydra, m Europe and 
S America In Calcutta I have only seen it attached to the 
column of the polyp, but probably it would also be found, if 
carefully looked for, attached to water-weeds 

Especially in the four-rayed stage, the polyp not infrequently 
attaclies itself to shells of Vimpara, aud, more rarely, to those of 
other molluscs. It is doubtful whether this temporary association 
between Hydra and the mollusc is of any importance to the latter 
Even when the polyp settles on its body and not on its shell (as- 
18 sometimes the case) the Vivipara appears to suffer no incon¬ 
venience, and makes no attempt to get nd of its burden. It is 
possible, on the other hand, that the Hydra mav protect it by 
devouring would-be parasites; but of this there is no evidence ♦. 

The association, however, is undoubtedly useful to Hijdra The 
mud on the shells of Vimpara taken on floating objects shows 

* In the Calcutta tanks operoulate molluBcs such as Vimpai a are certainly 
moie fi'ee from visible attack than nou-operoulate species This is the ease, 
for instance, as regards the common aquatic glowworm {Luciola sp), which 
destroys large numbers of individuals of Limnophysa, LiirnKBiLs, &o If it baa 
been starved for several days iii an aquaimm it will attack an operculate foi m, 
but rarely with success Similarly Lhatogaster hengcdenaia attaches itself 
exclusively to non-operculate foims In the one case the polyp could do very 
little against an adveiaary with so stout an integument as the insect, while, in 
the other, it is doubtful whether the worm does any haim to its host The 
polyp would affoid very little protection against the snail’s vertebrate enemies 
or tigainst what appears to be its chief foe, namely, drought ^s the water 
sinks m the tank non-operculate species migrate to the deeper parts, but 
Vimpara AmpuUana close tbeir shells, remain where they are, and so often, 
perish, being left high and dry, exposed to the heat of the sun. 
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that in cool weather the snail comes up from the bottom to the 
•surface, and it probably goes m the opposite direction m hot 
weather. Moreover, the common Calcutta species (F. hengahnsts) 
feeds very largely, if not exclusively, on minute green algee. It 
therefore naturally moves towards spots where smaller forms of 
animal and vegetable life abound and conditions are favourable 
for the poljrp. The polyp’s means of progression are hmited, and 
the use of a beast ot burden is most advantageous to it, for it can 
detach itself when it arrives at a favourable habitat. If specimens 
Are kept in ^'ater which is allowed to become foul, a very large pro¬ 
portion of them will attach themselves to any snails confined with 
them. Under natural conditions they would thus in oil probability 
be rapidly conveyed to a more suitable environment In the 
•tanka it is far commoner to find young four-rayed polyps on 
Vivipara than individuals with five or six rays; but the adults 
•of the species are far less prone to change their position than are 
the young. 

The Calcutta Hydra, especially in spring, exhibits a distinct 
tendency to frequent the neighbourhood of sponges and polyzoa, 
such as Spongilla carten and the denser forms of Plumatella. 
Possibly this is owing to the shade these organisms provide. 

25. Hydra oligactifl, Pallas 

Polypes de la tioiaitoe eapfece, Trembley, M(§m hist Polypes,* pi i, 
figs 8,4,6, pi 11 , figs 1-4, pi 111 , tig 11, pi v, fags 1-4, 
pi vi, 3-7, 9, 10, pi vm, figs 8,11, pi ix (1744) 

Rosel von Eoaenhof, Insekt -Belustigung, m, Hist Polyp,,pis. Ixxxiv- 
haxvi (1766) 

Hydia socialu, Linu6, Fauna Siieica, p 642 (1761) 
ifyd; a Pallas, Elench Zooph p 20 (1766). 

? Hydi a attenuata, id , ibid p. 32 

Hydra fusca, Linn6, Syst Nat (ed 13), p 8870 (1782). 

Hydra ohgaotis, Johnston, Bnt. Zooph i, p. 124, fag 27 (p 120) 
(1847) 

Hydra ohgacUs, Hincks, Hist. Brit. Hydr. Zooph i, p. 316, fag 42 
(1868). 

Hydra i oeaelii, Haacke, Jena Zeitschr Naturwiss xiv, p 186 (1880). 
? Hydra rAofzcfl, Aspei^ Zool Anz 1880, p 204, fags 1-3 
Hydra vulgans, Jickeli (nec Pallas), Moiph Jahrb vm, p 391, 
pi xviu, fig. 3 (1882) 

H^dia fuaca, Nusabaum, Arch nukr, Anet. Bonn, xxix, p. 273, 
pi ziv, fags 34-36, pi XV, tigs 48-61, &c (1887) 

Hydia fuaca, Brauer, Zeit wias Zool. Leipzig, hi, p 177, pi, xi, 
hga 2,6,6, pi. XU, tig. 6 (1691) 

Hydra sp P zd., ibid, pi, xi, figs 3, 3 a, 4, 7, 8, pi xii, figs 1, 2, 
5—IS 

Hydra fuaca, Chun m Bronn’s Thier-Reichs, u (2), pi u, figs 2 (a), 
4, 0 (1892). 

Hydra wwioscta, Downing, Science * (6) xii, p 228. 

Hyd\ afuaca, id , Zool J&b (Anat) xxi, p. 382 (1906). 

Hydra dtoscta^d , ibid pi xxm, figs. 6, 7, &c 

Hydra fuaca, Hertwig, Biol Centralbl xxvi, p 489 (1900) 
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Hydra ohgactiSy Brauei^Zool Anz xxxm, p. 792, fig 2 (1908) 

Hydra polypu^ id , ibid 

Hydrafusca^ A’lachholz, Ann Zool (Wurzburg), lu, p. 114, figs. 2-9 
(1906) 

Hydra oligactis, Brnuer, Susawasaerfauna Deutschl. xix, p. 193, 
figs 339-841 (1909) 

Hydra polypusf id j ibid figs 342-344. 

This species differs from H vulgai'is in the following characters:— 

(1) Even when the gastral cavity is empty, the basal part 

of the column is distinctly more slender than the upper 
part; 

(2) even when the animal is at rest, the tentacles are much 

longer than the column, 

(3) the nettle-cells of both types are usually smaller and 
more uniform m size than in the other species; those 
with barbed threads (fig. 27, p. 131) are always flask- 
shaped and somewhat narrower in proportion to their 
length, while those with simple threads are pointed or 
almost pointed at their distal end; 

(4) the stinging threads of the more complex form are com¬ 

paratively stout and short, 

(5) there are comparatively few nettle-cells in the column; 

(6) the egg-shell is nearly smooth or coveied more or less 
completely with short, simple spines (fig. 28, p. 137). 

fl, oligactis IS usually a more vigorous form than H, vulgans 
and, in spite of its name, has often a considerable number of 
tentacles. The few Indian specimens examined have, however, 
been small and have not had more than six tentacles. I have 
iQot seen an Indian specimen with more than two buds, but 
European specimens sometimes produce a great many, and as 
the daughter buds do not always separate from the parent until 
they have themselves produced buds, temporary colonies of some 
•complexity arise; Ohun figures a specimen with nmeteen daughter 
and granddaughter buds *. 

In Europe and N. America there appear to be two races or 
phases of the species. To avoid ambiguity they may be called 
form A and form B and described as follows:— 

Eorm A is of vigorous growth It is as a rule dioecious, and 
its reproductive organs may be borne practically at any 
level on the surface of the column. Its eggs are spherical 
and as a rule covered almost uniformly with spines. 


* Pallas wntefl as I'erarda this “ pulcbeirime vegetantem vanefcatem” with 
bis usual oritioal insight, “ Vix tamen peculiaiis speoiei nomine solutanda 
Tidetur ” It IS piobably the Hydra aocialia of Binn€ 
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Porm B 18 smaller and has smaller and more variable nettle- 
cells Its reproductive organs are borne only on tho 
distal third or at the base of its column and it is often 
mouoBcioiis. The lower surface of its egg is flattened, 
adherent, and devoid of spines. 

The larger form (A) was originally named Eycha monoecfiahj 
Downing, who in 1904 expressed a wish to substitute for the 
specific name, which had been given through inadvertence, the 
more appropriate one dioBcia As, however, it appears to be 
the commoner of the two in northern Europe, we may regard 
it as probably being the one named Hydra oligactis by Pallas and 
therefore may accept it as the foi'ma typua of that species. 
According to Brauer (1908) the smaller form is Linne’s Hydra 
polypus \ but the original desciiption of the “species” hardly 
bears out this view. As reproductive organs have not yet been 
found in Indian specimens, it is impossible to say to which of the 
two forms they belong. 

A red form of H, ohgactu occurs m Tibet in the lake Bham-tso, 
at an altitude of about 15,000 feet and has been reported fi’om 
various small lakes in mountainous parts of Europe. It is pro¬ 
bably the form called Hydra rhcetica by Asper, but his figures are 
lacking in detail and appear to have been drawn from specimens 
in a state of partial contraction H rulra^ Lewes (Ann. Mag. 
Nat. Hist. (3) V, p. 71,1860), may also be identical with this form. 
Eoux, indeed, states that H rubra is only found living unattached 
at considerable depths (Ann. BioL lacustre ii, p. 266, 1907) ; but 
this statement does not accord with the fact that Lewes’s spe¬ 
cimens were found in ponds on Wimbledon Common. 

Type not in existence. 

G-bogeaphioal Disteibtjtion — H, ohgaciis is widely distributed 
in Europe and N America, but in India has only been found in 
and near the city of Lahore in the Punjab 

Biology —This species was found by Major J. Stephenson, 
I.M S., in the basin of a fountain at Lahore and in an ornamental 
canal lu the Shalimar Gardens on the outskirts of the same city. 
Nothing is known as legards its habits in this country. In 
N. America, according to Downing, form B breeds in September 
and October and form A from October to December. The eggs 
of form B re mam attached to the parent until the two cellular 
layers are formed and then drop off, whereas those of form A are 
fixed by the parent to some extraneous object, its column con¬ 
tracting until they are in a favourable position for attachment. 

The colour of Indian examples of H, oligactis apparently re¬ 
sembles that of the Calcutta winter brood of H. vulgaris so far as 
visual effect is concerned, but I have noticed m specimens from 
Lnhore and the neighbourhood that very mmute spherical bodies 
of a dark green colour are present in the endoderm cells. 
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Status ajtd Stettotubh of the Poltzoa. 

The Polyzoa constitute a class m the third great division of the 
animal kingdom, the so-called Tnploblastea. In this division are 
included also the worms, molluscs, insects, Crustacea, spiders, 
vertebrates, etc.; for heterogeneous as its elements appear, all 
these animals may be considered to have essential features in 
common, m particular a body consisting primarily of thre6 
cellular layers Most of them also possess a body cavity distinct 
from the alimentary canal. Some authors regard the position of 
the polyzoa as near that of the higher worms, but the group is 
an isolated one. 

In considering the anatomy of simple forms of animal life such 
as the sponges it is necessary to pay attention mainly to individual 
cells, but in discussing more compbcated forms our notice is first 
attracted to tissues and organs, for the cells of which these tissues 
and organs are composed have each a definite position, a definite 
structure, and a definite function. The most characteristic 
feature of the polyzoa, considered from this point of view, is the 
fact that most of their organs fall into one of two categories and 
are connected either with what is called the “ zocecium'' or with 
what is known as the “polypide.” The zooscmm is a cage in 
which the polypide is enclosed, but it is a living cage, differing 
from the shell of a snail or the tubes in which many worms encase 
themselves in being part of the animal itself. The polvpide 
consists mainly of the organs connected directly and mdirectly 
with nutntion and of part of the muscular system ; its name la 
derived from the fact that it bears a superficid resemblance to a 
polyp such as JSyd/ra. 

The shape and structure of the zocecium differs greatly iu 
different groups of polyzoa. In its simplest, form it is merely a 
cylmdncal tube of living matter which secretes an outer horny or 
gelatmous covenng. It is open at the end lurthest from its base, 
at which it is attached either to another zocecium or to some kind 
of supporting stiucture Certain parts of the polypide can 
always be extruded from the aperture, which is known technically 
as the “orifice,'* or withdrawn through it into the zocecium. 

M 2 
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"Wlieii the polypide ia retracted it draws in with it a portion of 
the zocBCium. The dead outer layer or ectocyst lines part of the 
portion thus invagmated and forms the walls of a cavity within 
the onhce. The base of this cavity consists in many forms of a 
transverse partition pierced in the middle by a circtdar hole and 
known as the “ diaphragm.” The diaphragm, however, does not 
constitute the limit of the invaginated portion of the zocecium, 
for the Imng inner wall or endocyst is dragged in still further and 
forms a sheath round the retracted tentacles When the tentacles 
are protruded they emerge through the hole in the diaphragm, 
carrying with them their sheath of endocyst. The invagination 
above the diaphragm, consisting of both endocyst and ectocyst, is 
then everted. 

The tentacles are a characteristic feature of the polypide. 
Together with the base to which they are attached they are 
known as the ‘Mophophore ”; they surround the mouth, usually 
in a circle. They differ widely from the tentacles of Hydra m 
both structure and function, although they too serve as organs for 
the capture of prey, they are not highly contractile and are not 
provided with nettle-ceUs but are covered with cilia, which are m 
constant motion When extruded they form a conspicuous calix- 
lilce crown to the zooscium, but in the retracted condition they are 
closely pressed together and he parallel to one another. They are 
capable individually of motion in all directions but, although they 
usually move in concert, they cannot as a rule seize objects between 
them. 

The mouth is a hole situated m the midst of the tentacles. It 
leads direotly into a funnel-shaped CBsophagus, the upper part of 
which is hned with ciha and is sometimes distinguished as the 
^‘pharynx,” while the lower part, the oesophagus proper, is a 
thin-walled tube that connects the pharynx with the stomach, 
which it enters on the dorsal side The stomach is a bulky 
organ that differs markedly in form and structure in different 
groups of polyzoa It is hned internally with glandular cells and 
the inner wall is sometimes thrown into folds or “ rugae The 
part with which the oesophagus communicates is known as the 
“ cardiac ” portion, while the part whence the intestine originates 
IS called the “ pylorus ” or “ pyloric ” portion. The intestine com¬ 
mences on the ventral side opposite the entrance of the ©sophagus 
and nearly on a level with it, the bulk of the stomach depending 
between the two tubes. This part of the stomach is often pro¬ 
duced into a blind tube, the fundus or esBCum. The alimentary 
canal may therefore be described as distinctly Y-sbaped. The 
proximal part of the intestine is in some forms lined with ciha, 
and the tube as a whole is usually divided into two parts—the 
intestine proper, which is nearest the stomach, and the rectum, 
which opens by the anus not far from the mouth. 

The nervous system consists of a central ganglion or brain, 
which is situated at the base of the tentacles on the side nearest 
the anns and gives out radiating nerves in all directions. Close 
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to the brain and proviclmg a communication between the cavity 
of the zooBcmm and the cavity in which the tentacles are contained 
(or, m the case of an expanded polyp, the external world) is a 
cihated tube known as the “ intertentacular organ.” Apparently 
it acts as a passage through which the genital products are 


A. 



Fig. 30 —^Vertical Bection thitiugh a polypide of Aloymidium with the 
polypide retraoted (after Piouho) 

A = orifice, B = coutracted collar, 0 = diaphragm , D = ^nefco-vaginal 
muscles, E = tentacles, F = pharynx , Q- = ffisophagua, JB[ = stomach; 
J = intestine , K = rectum , L = intertentacular organ , M = retractor 
muscle, N = testes, O = ovary , P=funiculus, Q = parietal muscles; 
B = ectooyst, S = endocyst. 

expelled; but contradictory statements have been made regarding 
it, and perhaps it is present only at certain seasons or in certain 
conditions of the polypide 

The muscular system is often of a cOmphcated nature, but 
three seta of muscles may be distinguished as being of peculiar 
importance, viz., (i) the retractor muscles, which are fixed to the 
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base of the lophophore at one end and to the base of the zooecium 
at the other, and by contracting pull the former back into the 
zocBcium; (u) the paneto-vaginal muscles, which connect the 
upper part of the invoginated portion of the zooecium with the 
main wail thereof, and (m) the parietal muscles, which run round 
the inner wall of the zooecium and compress the zocBcium as a 
whole. The panetal muscles are not developed in the Phylacto- 
Isemata, the most highly specialized group of freshwater polyzoa^ 

The cavity between the polypide and the zooscium^ contains 
a reticulate tissue ot cells Jmown as the “ funicular’’ tissue, and 
this tissue is usually concentrated to form a hollow strand or 
strands (“ funiculi ”) that connect the outer wall of the alimentary 
canal with the endocyst. 

This rapid sketch of the general anatomy of a simple polyzoon 
will be the best understood by comparmg it with fig. 30, which 
represents, in a somewhat diagrammatic fashion, a vertical section 
through a single zooecmm and polypide of the order Ctenostomata, 
to which some of the freshwater species belong. The polypide is 
represented in a retracted condition in which the Y-shaped dis- 
paition of the alimentary canal is somewhat obscured. 

In the great majority of cases the polyzoa form permanent 
colonies or polypana, each of which consists of a number of 
mdividual zooscia and polypides connected together by threads 
of living tissue These colonies are formed by budding, not by 
independent individuals becommg associated together. In a few 
cases compound colonies are formed owing to the fact that separate 
simple colonies congregate and secrete a common investment, 
but m these cases there is no orgamc connection between the 
constituent colonies. It is only in the small subclass Entoprocta, 
the polypides and zooeoia of which are not nearly so distinct from 
one another as they are in other polyzoa (the Ectoprocta), that 
mature sohtary individuals occur 

As representatives of both subclasses of polyzoa and of more 
than one order of Ectoprocta occur in fresh water, I have prefaced 
my deacnption of the Indian species with a synopsis of the more 
conspicuous characters of the different groups (pp. 183-186). 

Oaptiteb and Digbstion op Food Elimina.tion op 
Waste Peodttotb 

The food of all polyzoa consists of mmute hving organisms, 
but its exact nature has been little studied as regards individual 
species and genera. In Victorella bengalensis it consists largely of 
diatoms, while the species of Eislopia and Arachnoidea possess an 
alimentary canal modified tor the purpose of re taming flagellate 
organisms until they become encysted- Similar organisms form a 
large part of the food of the phyloctolaemata. 

Although the tentacles may be correctly described as organs 
used in capturing prey, they do not themselves seize it but waft 



rNTBODTJOTIOK. 


167 


it by means of the currents set up by their cilia to the mouth, 
into which it IS swept by the currents produced by the cilia 
hning the pharynx. The tentacles are also able m some species 
to interlace themselves in order to prevent the escape of prey. 
Apparently they have the power of rejecting unsuitable food, for 
they may often be observed to bend backwards and forwards and 
thrust particles that have approached them away, and if the water 
contains anything of a noxious nature in solution the lophophore 
13 immediately retracted, unless it has been completely paralysed. 
In the phylactolfflmata the peouliar organ known as the epistome 
IS capable of closing the mouth completely, and probably acts as 
an additional safeguard in preventing the ingestion of anything 
of an injurious nature. 

In many genera and larger groups the food commonly passes 
down the pliarynx into the stomach without interruption, although 
it IS probable that in all species the oesophagus can be closed 
off from the stomach by a valve at its base In some forms, 
however, a “ gizzard ” is interposed between the oesophagus and 
the stomach. This gizzard has not the same function in all cases, 
for whereas in some forms (tf. m Boiverbankia) it is lined with 
horny projections and is a powerful crushing organ, in others 
(tf. ^.,.in Hislojpia or YiotoTdl(i)\t acts as an antechamber in which 
food can be preserved without being crushed until it is required 
for digestion, or rough indigestible particles can be retained which 
would injure the dehcate walls of the stomach. 

Digestion takes place mainly in the stomach, the walls of which 
are of a glandular nature. The excreta are formed into oval masses 
m the rectum and are extruded from the anus in this condition. 

Although the gross non-nutritious parts of the food are passed 
jper anum, the waste products of the vital processes are not 
ehminated so easily, and a remarkable process known as the forma¬ 
tion of brown bodies frequently takes place. This process 
cannot he described more clearly and succinctly than by quoting 
Dr. Harmer’s description of it from pp. 471 and 472 of vol. ii. 
of the Cambridge Natural History, a volume to which I have 
been much indebted in the preparation of this introduction 
The desonption is based very largely on Dr. Harmer^s own 
observations 

“The tentacles, alimentary canal, and nervous system break 
down, and the tentacles cease to be capable of being protruded. 
The degenerating organs become compacted into a rounded mass, 
known from its colour as the * brown body.’ This structure may 
readily be seen m a large proportion of the zooecia of transparent 
species. In active parts of the colony of the body-wall next develops 
an internal bud-hke structure, which rapidly acquires the form of 
a new polypide This takes the place originally occupied by the 


* Q J Mior Soi xmii, p 123 (1892) 
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old polypide, while tbe latter may either remain in the zomcium 
in the permanent form of a ‘ brown body/ or pass to the extenor. 
In Flu 8 ti a the young polypide-bud becomes connected with the 
‘brown body’ by a funiculus. The apex of the blind pouch or 
‘cfiscum’ of the young stomach is guided by this strand to 
the ‘ brown body/ which it partially surround. The ‘ brown 
body’ then breaks up, and its fragments pass into the cavity of 
the stomach, from which they reach the exterior by means of the 
anus.” 

Brown bodies are rarely if ever found in tbe phylaetolfismata, 
in which the hfe of the colony is always short; but they are not 
uncommon m Hislojpia and VictoreUa^ although in the case of the 
former they may easily escape notice on account of the fact that 
they are much paler m colour than is usually the case. "When 
they are found in a ctenostome the coUar-like membrane charac¬ 
teristic of the suborder is extruded from the orifice (which then 
disappears) and remains as a conspicuous external addition to the 
zooacium, the ectocyst of which, at any rate m Bowerhanha and 
Victorella, sometimes becomes thickened and dark in colour. 

It 18 noteworthy that the colouring matter of the brown bodies 
18 practically the only colounng matter found m the polypides of 
most polyzoa. Young polypides are practically colourless in 
almost all cases. 

I 

BaaPBonxroTiON: Buddino. 

Polyzoa reproduce their species iu three ways—(i) by means of 
eggs, (n) by budding, and(m) by means of bodies developed asexually 
and capable of lying dormant in unfavourable conditions without 
losing their vitality. 

Most, if not all species are hermaphrodite, eggs and spermatozoa 
being produced either simultaneously or in succession by each 
individual, or by certain individuals in each zoarium The repro¬ 
ductive organs are borne on the inner surface of the endocyst, as 
a rule in a definite position, and often m connection with the 
funiculus or funiculi- It is doubtful to what extent eggs are 
habitually fertilized by spermatozoa of the individual that has 
borne them, but in some cases this is practically impossible and 
spermatozoa from other individuals must be introduced mto the 
zocBcium. 

Budding as a rule does not result m the formation of independent 
organisms, but ns rather comparable to the proliferation that has 
become the normal method of growth in sponges, except of course 
that individuality is much more marked in the component parts 
of a polyzoon colony than it is in a sponge. In the genera 
described in this volume budding takes place by the outgrowth of 
a part of the body-wall and the formation therein of a new 
polypide, but the order in which the buds appear and their arrange¬ 
ment in reference to the parent zooecium is different in the 
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different groups. In the freshwater ctenostomes three buds are 
typically produced from each zooBcium, one at the anterior end 
and one at either side, the two latter being exactly opposite one 
another. The parent zooecium in this formation arises from 
another zooecium situated immediately behind it, so that each 
zooecium, except at the extremities of the zoarium, is connected 
with four other zooecia, the five together forming a cross. The 
two lateral buds are, however, frequently suppressed, or only one 
of them IS developed, aud a linear series of zooecia with occasional 
lateral branches is formed mstead of a senes of crosses. In the 
phylactolffimata, on the other Jiand, the linear method of budding 
is the typical one, but grauddaughter-buds are produced long 
before the daughter-buds are mature, so that the zooecia are 
frequently pressed together, and lateral buds are produced ir¬ 
regularly. In Victorella additional adventitious buds are produced 
freely near the tip of the zocecmm. 

Reproduction by spontaneous fission sometimes occurs, especially 
m the Lophopm®, but the process differs from that which takes 
place when a Hydra divides into two, for there is no division of 
individual zooecia or polypidea but merely one of the whole 
zoarium. 

The production of reproductive bodies analogous to the gem- 
mules of sponges appears to be confined in the polyzoa to the 
species that inhabit fresh or brackish water, nor does it occur m 
all of these. 

All the phylactolsemata produce, within their zooecia, the bodies 
known as statoblasts. These bodies consist essentially of masses 
of cells containing abundant food-matenal and enclosed in a 
capsule with thick horny walls In many cases the capsule is 
surrounded by a “ swim-nng” composed of a mass of horny-waUed 
chambers filled with air, which renders the statoblast exiremely 
light and enables it to float on the surface of the water; while in 
some genera the margin of the swim-rmg bears peculiar hooked 
processes, the function of which is obscure. The whole structure 
first becomes visible as a mass of cells (the origin of all of which 
18 not the same) formed in connection with the funiculus, and 
the statoblast may be regarded as an internal bud Its origin and 
development in different genera has been studied by several 
authors, notably by Oka* m Pectinatella^ and by Braemt m 
Grutaiella, 

The external form of the statoblasts is very important in the 
classification of the phylactolsemata, to which these structures are 
confined. In all the genera that occur m India they are flattened 
and have an oval, circular, or approximately oval outline. 

In temperate climates statoblasts are produced in great 


* Journ OoU Sci Tokyo, iv,p 124(1891) 
t Bibhotheoa Zoologica, ii, pt 6, p 17 (1890). 
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profusion at the approach of winter, but in India they occur, 
in most species, m greatest numbers at the approach of the hot 
weather 

In the family Paludicellid© (ctenostomata) external buds which 
resemble the statoblasts in many respects are produced at the 
approach of unfavourable climatic conditions, but no such buds 
are known in the family HislopiidsB, the zoana of which appear 
to be practically perennial. The buds consist of masses of cells 
formed at the points at which ordinary buds would naturally be 
produced, but packed with food-material and protected like 
statoblasts by a thick horny coat. It seems also that old zooscia 
and polypides are sometimes transformed into buds of the kind 
(fig. 31), and it is possible that there is some connection between 



Fig 31—Part of the zoanum of Victorella bcfngal&iiQia entiiely transformed 
into resting buds, x 25 (From an aqoanum in Calcutta ) 

the formation of brown bodies and their production. Like the 
statoblasts of the phylactolsemata the resting buds of the 
Paludicellidce are produced in Europe at the approach of wmter, 
and in India at that of the hot weather. 


LbVBIiOPMENT. 

(a) FVom the Egg, 

Some polyzoa are oviparous, while in others a larva is formed 
within the zooecium and does not escape until it has attained some 
complexity of structure. Both the ctenostoraatous genera that 
are found m fresh water in India are oviparous, but whereas 
in Victorella the egg is small and appears to be extruded soon 
after its fertilization, in Hislojpia it remains m the zocecium for a 
considerable time, increases to a relatively large size, and in some 
unknown manner accumulates a considerable amount of food- 
material before escaping. Unfortunately the development is 
unknown in both genera 

In the phylactolsBmata the life-liistory is much better known, 
having been studied by several authors, notably by Allman, by 
Xraepelm, and by Braem (1908) The egg is contained in a thin 
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membrane, and while still enclosed in the zooecium, forms by 
regular division a hollow sphere composed of similar cells This 
sphere then assumes an ovoid form, becomes covered with ciba 
•externally, and breaks its way through the egg-membrane into 
the cavity of the zooecium. Inside the embryo, by a process 
analogous to budding, a polypide or a pair of polypides is formed. 
Meanwhile the embrvo has become distinctly pear-shaped, the 
polypide or polypides bemg situated at its narrow end, in which a 
pore makes its appearance. The walls are hollow in the region 
occupied by the polypide, the cavity contained in them being 
bridged by slender threads of tissue. The larva thus composed 
makes its way out of the zooeciura, according to Kraepelin through 
the orifice of a degenerate bud formed for its reception, and 
swims about for a short time by means of the cilia with winch it 
IS covered. Its broad end then affixes itself to some solid object, 
the polypide is everted through the pore at the narrow end and 
the whole of that part of the larva which formerly enclosed it 
18 turned completely inside out. A zoarium with its included 
polypides is finally produced from the young polypide by the 
rapid development of buds. 

(b) From the Statohlaet and Resting Buds. 

There is little information available as regards the development 
of the young polyzoon m the resting buds of the freshwater 
ctenostomes. In Paludicella and Pottsiella the capsule of the bud 
splits longitudinally into two valves and the polypide emerges 
between them ; but in Vutorella bmgaUnsis one of the projections 
on the margm of the bud appears to be transformed directly into 
the tip of a new zooscmm and the capsule is gi*adaally absorbed 

Contradictory statements have been made as regards several 
important points in the development of the statoblast and it is 
probable that considerable differences exist in different species. 
The following facts appear to be of general apphcation. The 
cellular contents of the capsule consist mainly of a mass of cells 
packed with food-matenal in a granular form, the whole enclosed 
in a delicate membrane formed of flat cells. When conditions 
become favourable for development a cavity appears near one end 
of the mass and the cells that form its walls assume a columnar 
form in vertical section. The cavity increases rapidly in size, 
and, as it does so, a young polypide is budded off from its walls. 
Another bud may then appear m a similar fashion, and the 
zooecium of the first bud assumes its characteristic features. The 
capsule then splits longitudinally into two disk-like valves and 
the young polypide, in some oases already possessmg a daughter 
bud, emerges in its zooecium, adheres by its base to some external 
object and produces a new polyparium by budding. The two 
valves of the statoblast often remain attached to the zoarium that 
has emerged from between them until it attains considerable 
-dimensions (see Plate IV, fig 3 a\ 
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What conditions favour development is a question that cannot 
yet be answered in a satisfactory manner. Statoblasts can he 
dormant for months and even for years without losing their power 
of germinating, and it is known that in Europe they germinate 
more readily after being subjected to a low temperature. In 
tropical India this is, ot course, an impossible condition, but 
perhaps an abnormally high temperature has the same effect. 
At any rate it is an estabhshed fact that whereas the gemmules of 
most species germinate m Europe in spring, in Bengal they 
germinate either at the beginning of the “ rams ” or at that of 
our mild Indian winter. 


Movements. 

In the vast majority of the polyzoa, marine as well as fresh¬ 
water, movement is practically confined to the polypide, the 
external walls of the zocecium being rigid, the zocecia being closely 
linked together and the whole zoanum pennanently fixed to some 
extraneous object. In a few freshwater species belonging to the 
genera GnsUitella^ LopTioj[}U8^ Lophopodella and Pectmatella, the 
whole zoanum has the power of progression. This power is best 
developed in Gi'istaiella^ \^bich glides along with considerable 
rapidity on a highly specialized “sole” provided with abundant 
mucus and representing all that remams of the ectocyat It is 
by no means clear how the zoaria of the other genera move from 
one place to another, for the base is not modified, so far as can 



Fig 32.—Zoanum of Lopluipodella carton moving along the stem of a wafcor 
plant, X 4 (From Igatpuri Lake ) 

be seen, for the purpose, and the motion is extremely slow It is 
probable, however, that progression is effected by alternate 
expansions aud contractions of the base, and in Lophopodella 
(fig. 32), which moves rather less slowly than its allies, the 
anterior part of the base is raised at times from the surface along 
which it IS moving. The whole zoanum can be released m this 
way and occasionally drops through the water, and is perhaps 
earned by currents from one place to another m so doing. 
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So far as the polypides are concerned, the most important 
movements are those which enable the lophophore and the 
adjacent parts to be extruded from and withdrawn into the 
zocecium. The latter movement is executed by means of the 
retractor muscles, which by contracting drag the extruded parts 
back towards the postenor end of the endocyst, but it is not by 
any means certain how the extrusion of the lophophore is brought 
about. In most ctenostomes the actiou of the parietal muscles 
doubtless assists in squeezing it out when the retractor and 
paneto-vaginal muscles relax, but Oka states that protrusion can 
be effected in the phylactolssmata even after the zooecium has 
been out open. Possibly some hydrostatic action takes place, 
however, and allowance must always he made for the natural 
resilience of the inverted portion of the ectocyat. 

Even when the polypide is retracted, muscular action does not 
cease, for frequent movements, in some cases apparently 
rhythmical, of the ahmentary canal may be observed, and in 
Eulopia contraction of the gizzard takes place at irregular 
intervals. 

When the lophophore is expanded, the tentacles in favourable 
circumstances remain almost still, except for the movements of 
their cilia, but if a particle of matter too large for the mouth to 
swallow or otherwise unsuitable is brought by the currents of the 
cilia towards it, individual tentacles can be bent down to wave it 
away and siimlar movements are often observed without apparent 
cause. 

In the cheilostomes certain individuals of each zoarmm are 
often profoundly modified in shape and function and exhibit 
almost constant rhythmical or convulsive movements, some 
(“ aviculana ”) being shaped like a bird’s beak and snapping 
together, others (“ vibracula ”) being more or less thread-like and 
havmg a waving motion. 

DiSTEIBITTION or THH FEESHWA.Tm PoiiTZOA. 

Eifteen genera of freshwater Polyzoa are now recognized, one 
entoproctous and fourteen ectoproctous; five of the latter are 
ctenostomatous and nine phylactolssmatous. Of the fourteen 
ectoproctous geneia seven are known to occur m India, viz., 
Vtotorella^ Hislopia, Fredencella, Pluinatella, Stohlla, Lophopodella, 
and PecUnatella, Except Stoldla^ which is only known from 
northern India, these genera have an extremely wide geographical 
range; Victorella occurs m Europe, India, Africa, and Australia; 
Eislopia in India, Indo-China, China, and Siberia; Predericella iii 
Europe, N. America, Africa, India, and Australia; Plumatdld m 
all geographical regions, LopTi^odella in E. and S. Africa, India, 
and Japan; PecUnatella in il^ope, N. America, Japan, and 
India, 

Two genera, PaludiceUa and Lop’hopus^ have been stated on 
insufficient grounds to occur in India. The former is known 
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from Europe and N. America, and is said to have been found in 
Australia, while the latter is common in Europe and N. America 
and also occurs in Brazil. 

Of the genera that have not been found m this country the 
most remarkable are UrnateUa and Gnstatella. The former is 
the only representative m fresh water of the Entoprocta and has 
only been found m N America. Each individual is home 
upon a segmented stalk the segments of which are enclosed in 
strong horny coverings and are believed to act as resting buds. 
Oristatella, which is common m Europe and N. America, is a 
phylactolsematous genus o£ highly specialized structure. It 
possesses a creeping “ sole ” or organ of progression at the base 
of the zoanum. 

The other phylaetoleematous genera that do not occur in 
India appear to be of limited distribution, for Aiistralella is only 
known from N. S. Wales, and Stf^haneUa from Japan. The 
ctenostomatous Arachnoidea has only been reported from Lake 
Tanganyika, and Pottsiella only from a single locality in N. Amenca. 

As regards the exotic distribution ot the Indian species little 
need be said. The majority of the PlvmaieUcB are identical with 
European species, while the only species of Frederxcella that has 
been discovered is closely allied to the European one. The 
Indian species of Lojphopodella occurs also m E. Africa and Japan, 
while that of Fectinatella is apparently confined to India, Burma 
and Ceylon, but is closely allied to a Japanese form. 

PoLXzoA OP Brackish Water, 

With the exception of Yictorella, which occurs more commonly 
in brackish than in fresh water and has been found in the sea, 
the genera that occur in fresh water are confined or practically 
confined to that medium; but certain marine ctenostomes and 
cbeiJostomes not uncommonly make their way, both in Europe 
and m India, into brackish water, and in the delta of the Ganges 
an entoproctous genua also does so. The ctenostomatous genera 
that are found occasionally m brackish water belong to two 
divisions of the suborder, the Vesicularina and the Alcyonellea. 
To the former division belongs B&werbankia^ a form of which 
(jB. caudata subsp. hengalensu, p. 187) is often found in the 
Gtinges delta with VictoreUa hengalemis. No species of Alcyonellea 
has, however, as yet been found m Indian brackish waters. The 
two Indian cheiloatomes of brackish water belong to a genus 
{Memhrani'pora) also found in similar situations in Europe. One 
of them {M, lacrovxm *) is, indeed, identical with a European form 

* There is somo doubt as to the proper name of this Bpeoies, which may 
not be the one originally described as Memhrampora lacrcnam by Audoiiin I 
lollow Busk and Hincks in my identification (see Oat Polyzoa Brit Mus u, 
p 60, and Hist Brit Polyzoa, p 129) Levinsen calls it M hyp 2 >opits, sp nov' 
(see Morphological and flysteinatio Studies on the Oheilostomatous Bryozoa 
p 144, Copenhagen, 1909) 
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that occurs in England both in the sea and in ditches of brackish 
water. I have fgund it in the Cochin backwaters, in ponds of 
brackish water at the south end of the Ohilka Lake (G-anjain, 
Madras), on the shore at Pun in Orissa, and in the Mutlah E-iver 
at Port Canning. The second species {M, hmgalensxs, Stoliczka) 
is peculiar to the delta of the Ganges * and has not as yet been 
found in the open sea. The two species are easily recognized 
from one another, for whereas the lip of M, hengahnsis (fig. 33) 



Pig. 33 —Oiithne of four zooBOia of Membrampora, hengal&ims^ Stoliozka (from 
type specimen, after Thomelj). In the left upper zoceoium the lip* 
IS shown open 


bears a pair of long forked spines, there are no such structures on 
that of if. lacToiosii^ the dorsal surface of which is remarkably 
transparent. M. lacroiosii forms a flat zoanum, the only part 
visible to the naked eye being often the beaded margin of the 
zocBCia, which appears as a dehcate reticulation on bricks, logs of 
wood, the stems of rushes and of hydroids, etc,; but the zoarium 
of M. hengahrms is as a rule distinctly foliaceous and has a 
pecuhar silvery lustre. 

Locaosomatoideaf (fig 34), the Indian entoproctous genus found 
in brackish water, has not as yet been obtained from the open 
sea, but has recently been introduced, apparently from a tidal 
creek, into isolated ponds of brackish water at Port Cannings 
It is easily recognized by the chitinous shield attached to the 
ventral (posterior) surface. 


* Mies Thomoly (Eec Ind Mub i, p. 186, 1907) records it from Mergui, 
but t.hia IS an error due to an almost illegible label The epeoimens sbe^ 
oTammed were the types of the speeiea from Port Canning Since this was- 
wntten I hare obtained speoimena from Bombay —Aptilj 1911. 
t Annandole, jRec Ind Miis. ii, p 14 (1908). 
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Fig 34 —LoxoBomaioides cohmaliSy 

A and B, a single individual of form A, as seen (A) m lateral, and (B) in 
ventral vfew, 0, outline of a similar individual with the tentacles 
retracted, os seen from in front (dorsal view), D, ventral view of an 
individual and bud of form B All the figures are from the type specimens 
and are multiplied by about 70 
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HiSTOST OI* the StITDT of the FHBSHWiJDBB POLTZOA. 

The naturalists o£ the eighteenth century were acquainted with 
more than one species of freshwater polyzoon, but they did not 
distinguish these species from the hydroids. Trembley discovered 
Oi^tatella, which he called ‘‘Polype k Panache,” in 1741, and 
Lmne described a species of Plumatella under the name Tu^tpora 
reptm in 1758, while ten years later Pallas gave a much fuller 
description (under the name Tuhutana fangosa) of the form now- 
known as Plumatella fiingosa or P, repem var. fungosa. Although 
Trembley, Baker, and other early writers on the fauna of fresh 
water published valuable biological notes, the first really impoi*tant 
work of a comprehensive nature was that of Dumortier and 
van Beneden, published in 1848. All previous memoirs were, 
however, superseded by Allman’s Monograph of the Presh-Water 
Polyzoa, which was issued m 1857, and this memoir remains m 
certain respects the most satisfactory that has yet been, produced. 
In 1885 Julhen jmbliahed a revision of the phylactolflemata and 
freshwater ctenostomes which is unfortunately vitiated by some 
curious lapses in observation, but it is to Julhen that the 
recogmtion of the proper position of H'i8lo'p%a is due. The next 
comprehensive monograph was that of Kraepehn, which appeared 
in two parts (1887 and 1892) m the Abhandlungendes Naturwias. 
Vereins of Hamburg. In its detailed information and carefully 
executed histological plates this work is superior to any that 
preceded it or has since appeared, but the system of classification 
adopted is perhaps less liable to criticism than that followed by 
Braem m his “ IJnterauohungen,” published in the Bibhotheca 
Zoologica in 1888. 

Bunng the second half of the nineteenth century and the first 
decade of the twentieth several authors wrote important works 
on the embryology and anatomy of the phylactolsemata, notably 
Kroepelia, Braem, and Oka; but as yet the ctenostomes of 
fresh water have received comparatively little attention from 
anything but a systematic point of view. 

Prom all pomts of view both the phylactolmmata and the cteno¬ 
stomes of Asia have been generally neglected, except in the case 
of the Japanese phylactolasmata, which have been studied by Oka, 
AJthough Carter made some important discoveries as regards the 
Indian forma, he did not devote to them the same attention as 
he did to the sponges. In the case of the only new genus he 
described he introduced a serious error into the study of the two 
groups by placmg Eislopia among the cheilostomes, instead of in 
its true position as the type genus of a highly specialized family 
of ctenostomes 

For fuller details as to the history of the study of the fresh¬ 
water Polyzoa the student may refer to Allman’s and to Kraepelin’s 
monographs. An excellent summary is given by Harmer m hia 

w 
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chapter on the freshwater Poljzoa in vol. ii. of the Cambridge 
Natural History; and Loppens has recently (1908) pubhshed in 
the Annales de Biologie lacustre a concise survey of the systematic 
work that has recently been undertaken Unfortunately he per¬ 
petuates Oarter^B error as regards the position of Ewlopia. 

Biblioobapht oe the Peeshwateh Polyzoa. 

A very full bibliography of the freshwater Polyzoa will be 
found m pt. i of Kraepelm's “Die Deutschen Susswasser- 
bryozoen” (1887), while Loppens, in bis survey of the known 
species (Ann. Biol, lacustre, ii, 1908), gives some recent references. 
The following list contains the titles of some of the more important 
works of reference, of memoirs on special points such as repro¬ 
duction and of papers that have a special reference to Asiatic 
species. Only the last section is m any way complete. 

(a) Worhs of Reference, 

1847. Van Benbden, ^'Recherchea siar lea Rryozoaires fluviatiles de 
Belgic[iie,” Mto. Ac Boy. Belgique, xxi 

1860 Dumobtier and Van Bbnedbn, “ Hiatoire Naturelle des Polypes 
composes d’eaii douce,*’ 2® partie, M6m Ac Boy. Bruxelles, xvi 
(compUmeDt) 

1866. Allman, “ A Monograph of the Fresh-Water Polyzoa” (London). 

1866-1868 Hyatt, “Observations on Polyzoa, suborder Phylacto- 
laemata,” Comm Essex Inst iv, p 197, v, p 97 

1880. Hincks, “A History of the British Manne Polyzoa ” 

1886 JuLLiEN, “jMonogiaphie des Bryozoaires d’eau douce,” Bull Soc, 

zool. France, x, p, 91 

1887 & 1892 Kraepelin, “ Die deutschen Susswasserbryozoen,” Ab- 

handl Nat. Vereins Hamburg, x & xii. 

1890 Braem, “Untersuchungen des Bryozoen des sussen Wassers,” 
Bihl. Zool 11 , Heft 6 (Oaasel). 

1896. Habmeb, Combiidge Natural History, li, Polyzoa, chap. xvm. 

1899. Korschelt and Beider, “ Embryology of Invertehrates,” vol ii, 
chap. xvi. (English edition by Bernard and Woodward, 1899 ) 

1908. Loppens, ^“Les Bryozoaires d’eau douce,” Ann Biol, lacustre, ui, 
p. 141 


(b) 8])ecxal Worhs m Embryology, etc. 

1876. Nitsohe, “Beitrage zur Kenntmss der Bryozoen,” Zeitschr f 
wififl. Zool. XXV (supplement), p. 848 

1880 Beinhard, *'Zur Kenntniss der Susawasser-Bryozoen,” Zool 
Anz in, p. 208. 

1888. Braem, “Untersuchungen uher die Bryozoen des sussen Wassei’s,” 
Zool. Anz. XI, pp. 603, 633 

1891. Oka, “ Observationa on Freshwater Polyzoa,” J. Coll. Sci, Tokyo, 
IV, p. 89 



LNTEODTIOTIOir. 179 

1906. Wilcox, “ Locomotion in young colomea of Pecttnatella magm>^ 
Jictty' Biol Bull, Wood^s Holl, u 

1908. Bbaem:, "Die geschlechtliche Entwickelung von Fredencella 
sultana nebst Beobachtungen uber die -vreitere Lebensgescbicbte 
der Kolonien,” Bibl Zool xx^ Heffc 62. 

(c) Pajpers that refer specifically to Asiatic species 

1861 Leidy descnbed Plumaiella diffusa in Proc Ac. Pliilad v, p. 261 

(1862). 

1868. Oabtee, "Descnption of a Lacustrine Bryozoon allied to Flustva^' 

Ann. Nat Hist. (3) i, p 169. 

t 

1869. Oartbb, " On the Identity in Structure and Com^aition of the 

so-called Seed-like Body of SpongiUa with the Winter-egg of 
the Bryozoa^ and the presence of Starch-granules in each,” 
Ann Nat. Hist (3) ill, p. 331. (Statoblast of Lophopodella 
described and figured) 

1862 Mxtohell, "Freshwater Polyzoa,” Q J Micr Sci. (new senes) 

11 , p 61. (" Lophopus ” recorded from Madras ) 

1866 Hyatt, "Observations on Polyzoa, suborder Phylactolsemata.” 
Comm Essex Inst iv, p. 197 (" Peciinatella carteri ” named ) 

1869, Stoliczka, "On the Anatomy of Sagartia schdlenana and 
Membrampora hengalmm, a new coral and a bryozoon living in 
brac^sh water at Port Caiming,” J. As. Soc Bengal, xxxviii, u, 

p. 28 

1880. JxTLUEN, "Description d’un nouveau genre de Bryozoaire Cheilo- 
stomien des eaux douces de la Chine et du Cambodge et de deux 
especes nouveUes,” Bull. Soc. zool. France, v, p 77. ("JViwo- 
donia ” descnbed) 

1886, Jtjllibn, " Monographie des Bryozoanes d’eau douce,” Bull Soc 

zool. France, x, p. 91. [Htslopia assigned to the ctenostomes ) 

1887. Kbaepelin, "Die deutschen Siisswasserbryozoen,” Abh. Ver. 

Hamburg, x. {Pluinatella phthppineTisis,) 

1891. Oka, "Observations on Freshwater Polyzoa,” J. Coll. Sci Tokyo, 
IV, p 89 

1898. Meissnbb, " Die Mooathiere Ost-Afrikas,” in Mobius’s Deutsch- 
Ost-Afrika, iv {Lophopodella carteri recorded from E. Africa ) 

1901. Kobotnefe, " Faunistische Studien am Boikalsee,” Biol Centrbl, 
XXI, p 306 (" Echvnella ” descnbed J 

1904-1906 Eoxjssblet, “ On a new Freshwater Polyzoonfrom Rliodesia, 
Lophopodella tliomasij gen et sp nov”, J. Quekett Olub (2) ix, 
p, 46 (Genus LopTiopodella descnbed ) 

1906 Annandale, "Notes on the Freshwater Fauna of India. No. H 

The Aliinities of Hislopiaf J As. Soc Bengal (new senes) ii, p. 69 

1906. Kbabpelin, "Eine Susawosser-hryozoe {PlumateUa) aus Java,” 
Mitth Mus Hamburg, xxiii, p 143. 

1907 Annajndale, " Notes on the Freshwater Fauna of India No XH. 

The Polyzoa occurring m Indian Fresh and Brackish Pools,” 
J. As. Soc. Bengal (new senes) in, p 83. 

N 2 
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1907. Annandalb, StatoWaBtafrom tlie surface of a Himalayan Pond,” 
Hec. Ind Mus i, p 177. 

1907. Annaijdalb, " Tlie Fauna of Bracfcisli Ponds at Port Oanning, 
Lower Bengal • I —Introduction and Preliminary Account or 
the Fauna,” Kec. Ind. Mua. i, p 86. 

1907. Aknandale, ^*The Fauna of Brachish Ponds at Port Oanning, 
Lower Bangal VI.—Observations on the Polyzoa, with further 
notes on the Ponds,” Hec Ind. Mus i, p. 197. 

1907 Annandalb, “Further Note on a Polyzoon from the Himalayas,” 
Hec. Ind, Mus. i, p 146 

1907. Houssblet, “Zoological Hesults of the Third Tanganyika Ex¬ 
pedition, conducted by Dr. W. A. Ounrungton, 1904-1906.— 
Heport on the Polyzoa,” P. Z Soc. London, i, p 260. {Flunfia- 
teua tanganyikiB ) 

1907. Oka, “ Eine diitte Art von Fectinatella (P. davenporU, n. sp.),” 
Zool Anz XXXI, p 716. 

1907, Apstbin, “ Das Plancton im Oolombo-See auf Ceylon,” Zool. 
Jahib. (Syst) xxT, p 201 (P/MwatfiZ/a recorded.) 

1907. Walton, “ Notes on JBLuhpia lacmtriSf Carter,” Bee Ind, Mua. i, 

p. 177. 

1907-1908 Oka, “Zur Kenntnia der Susswasser-Bryozoenfauna von 
Japan,” Annot. Zool Japon, vi, p 117. 

1907-1908. Oka, “ Ueber eine neue Qattung von Susserwasserbryozoen,” 
Annot Zool Japon, vi, p. 277 

1908. Annandalb, " The Fauna of Brackish Ponds at Port Canning, 

Lower Bengal VII.—^Further Observations on the Polyzoa 
with the description of a new genus of Eutoprocta,” Rec. Ind 
Mua, 11 ; p 11. 

1908. Annandalb, “ Corrections as to the Identity of Indian Phylacto- 
leemata,” Hec Ind Mus li, p. 110. 

1908. Annandalb, “ Three Indian Phylactolsemata,” Hec. Ind. Mus. li, 

p. 169 

1908 EntBPATBiCK, “ Deacnptiou of a new vaii^ of Spongilla loricataj 

Weltner,” Hec. Ind. Mus. ii, p. 97. {JElislopia recorded fi’om 
Burma.) 

1909. Annandalb, “Preliminary Note on a new genus of Pbylocto- 

IsBmatous Polyzoa,” Hec. Ind. Mus. m, p 279 

1909 Annandalb, “A new speciea of Ft'ederuiella from Indian Lakes,” 

Rec Ind Mus. lii, p. 873, 

1909. Walton, “ Large Colonies of Sishpta lacustnSi^ Hoc. Ind, Mus, 

111 , p. 206, 

1910 Annandalb, “Materials for a Revision of the Phylactolromatoua 

Polyzoa of Lidia,” Hec Ind. Mua v, p 87. 

1911. Wbbt and Annandalb, " Desenptions of Three Species of Algce 
associated with Indian Freshwater Polyzoa,” J. As Soc. Bengal 
(tned,) " 
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GLOSSAEY OF TECHNICAL TEEMS USED 
IN PART III. 


Bvown body . A body formed m a zoGBCium by the de¬ 

generation of a polypide as a preparationi 
for Its regeneration. 

Cardtao portion (of the That part which communicates with the 
stomach). oesophagus. 

Collar . A longitudinally pleated circular membrane 

capable of being thrust out of the orifice 
in advance of the lophophore and of 
dosing together inside the zocecium above 


the tentacles when they are retracted. 

Doracd surface . [Of moecmm or polypxdi) the surface 

nearest the mouth, [of statoblast) the 
smface furthest from that by which the 
statoblast is attached to the fumculus 
during development. 

Bctocyat . The outer, structureless layer of the zo- 

oecmm. 

Emarginate (of a zocecium) Havmg a thin or defective triangular area 

m the ectocyst at the tip. 

Mfxdocyst . The inner, living (cellular) layer of the 

zooecmm 

BpxsftoTm . A leaf-like ciliated organ that projects 

upwards and forwards over the mouth 
between it and the anus. 

A strand of tissue joining the alimentary 
canal to the endocyst 

Having a thin or defective longiTudmal 
hneor streak in the ectocyst on the dorsal 
surface 

Qm.aTd . A chamber of the alimentary canal situated 

at the cardiac end of the stomach and 

E rovided mternally with a structureless 
ning. 

InUrtentaoular oi gan . A ciliated tube runmng between the cavity 

of the zooecmm and the external base of 
the lophophore. 

Keeled (of a zooecmm) .... Having a longitudinal ridge on the dorsal 

arnface 


J^nicuius . 

Furrowed (of a zocecium) . 
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-ore . 

The tentacles with the base to which they ! 

are attached. 

tl _proefiMe« (of 
oblast). 

Glutinous hooked processes on the margin 
of the flwiin-rmg (j. 2 J.) 

. 

That part of the alimentary canal which 
joins the mouth to the stomach. 

The aperture through which thelophophore 
can be protruded from or retracted into 
the zocBcium 

mu&cU& . 

Transverse muscles running round the inner t 

wall of the zooecium 

mginal muscles . 

Muscles that surround the orifice, lunning 
between the folds of the zooecium in on 
oblique direction. 

lum . 

3 

The whole body of zooecia and polypides 
which are in organic connection. 

The tentacular crown, ahmentary canal, 
and retractor muscles of a polyzoon-mdi- 
vidual. 

poi tion (of the 
nach) 

Tliat part which commumcates with the 
mteatme 

hud .... 

An external bud provided with food- 
matenol in its cells, with a homy external i 

coat and capable of lymg dormant in I 

unfavourable conditions 

»r muschs . 

The muscles by the action of which the 
lophophore con be pulled back mto the 
zooeciiim. , 

et .. 

An internal bud arising from the funiculus, 
containing food-material m its cells, 
covered with a homy coat and capable I 

of lying doimant m unfavourable con¬ 
ditions. 

. 

A rmg of polygonal air-spaces surround- 
mg the statoblast 

surface . 

{Of zooecium w polypide) the surface 
nearest the anus , statohldst) the sur¬ 

face by which the statoblast is attached 
to the fumculus during development 

i . 

The whole body of zooecia which ore in 
organic connection 

h 

Those parts of the polyzoon-individual 
which constitute a case or house ” for 
the polypide. 
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SYNOPSIS 

OF THB 

CLASSIFICATION OF THE POLIZOA. 


I. 


Synopsis op the Subclasses, Obdbbs, and Subobdebs. 

Class POLYZOA. 

Small coelom ate animals, each individml of winch consists of a 
polyp-like organism orpolypide enclosed in a “house” or zocecmni 
composed partly of living tissues The mouth is surrounded by 
a circle ot ciliated tentacles that can he i*etracted within the 
zooecium, the alimentaiy canal, which is suspended in the 
zocECium, 18 Y-shaped and consists of three ports, the oeso¬ 
phagus, the stomach, and the intestine. 


Subclass ENTOPBOCTA. 

The anus as well as the mouth is enclosed in the circle of 
tentacles and the zooeeium is not very distinctly separated from 
the polypide. Some forms are solitary or form temporary colonies 
by budding. 

Most Eutoprocta are marine, but a freshwater genus {Urnatella) 
occurs m N, America, while the Indian genus Loososomatoides 
{fig. 34, p. 176) is only known from brackish water. 


Subclass ECTOPROCTA. 

The anus is outside the circle of tentacles and the zooeeium can 
always be distinguished from the polypide. AH species form by 
budding permanent commumties the individuals in which remain 
connected together by living tissue. 
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Order I. GYMNOLJEMATA. 

Ectoproctous polyzoa the polypides of which have no epistome f 
the zocBCia are in nearly all cases distinctly separated from one 
another by transverse perforated plates. 

Most of the Q-ymnolsemata aj© marine, but species belonging- 
to two of the three suborders into which they are divided often 
stray into brackish water, while a few genera that belong to one 
of these two suborders are practically confined to fresh water► 
The three suborders are distinguished as follows :— 


Suborder A. CHEILOSTOMATA. 

The zooBcia are provided with a ‘^lip” or lid hinged to the 
posterior margin of the orifice (see fig. 33, p. 175). This hd closes 
automatically outside the zooecium or m a special chamber on the 
external surface (the “ peristome ”) when the polypide retracts and 
is pushed open by the tentacles as they expand. The majority of 
the zooBCia in each zoanum are more or less distinctly flattened, 
but some of them are often modified to form “ vibracula ” and 
“ avicularia.” 

The Oheilostomata are essentially a marme group, but some 
species are found in estnaxies and even m pools and ditches of 
brackish water (fig. 33). 


Suborder B. CTEN08T0MATA. 

The zooBCia are provided with a collar-like membrane which is 
pleated vertically and closes together above the polypide inside 
the zooBcium .when the former is retracted, it is thrust out of 
the zocecium and expands into a ring-shaped form just before the 
tentacles are extruded. The zooecia are usually more or less 
tubular, but m some genera and species are flattened. 

The majority of the Ctenostomata are marine, but some genera 
are found in estuaries, while those of one section of the suborder 
live almost exclusively in fresh water. 


Suborder C. CYCLOSTOMATA. 

The zooecia are provided neither with a lip nor with a collar- 
like membrane. They are tubular and usually have circular 
orifices. 

The Oyclostomata are exclusively marme. 
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Order 11. PHYLAOTOL^MATA. 

Ectoproctous polyzoa the polypides o£ which have a leaf-shaped 
organ called an epistome projecting upwards and forwards within 
the circle of tentacles and between the mouth and the anus. The 
zooecia are not distmct from one another, but in dendritic forms 
the zoanum is divided irregularly by chitmous partitions. 

The Phylactolcemata are, without exception, freshwater species. 


II. 


Stetopsis op the IiBladino Ohajiaotees op the Divisions 

OP THE SrPOEDEE OteNOSTOMATA. 

Suborder B. CTEIfOSTOMATA. 

The suborder has been subdivided in various ways by different 
authors. The system here adopted is essentially the same as that 
proposed in a recent paper by Waters (Journ. Linn. Soc London, 
Zool. xxi, p. 231, 1910), but I have thought it necessary to add a 
fourth division to the three adopted by that author, namely, the 
Alcyonellea, Stolomfera, and Yesiculanna. This new division 
mcludes all the freshwater genera and may be known as the 
Paludicellma, In none of these divisions are the tentacles webbed 
at the base. 

The four divisions may be recognized from the following 
synopsis of their characteristic features :— 


Division I ALOTONELLEA. 

The zooecia arise directly from one another in a fleshy or 
gelatmoua mass. The polypide has no gizzard The species are 
essentially marine, but a few are found in hrackiah water in 
estuaries. 


Division II. STOLONIFEEA. 

The zooecia arise from expansions in a dehcate creeping rhizome 
or root-like structure, the order m which they are connected 
together being more or less irregular As a rule (perhaps always) 
there is no gizzard. The species are marine. 
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Division in. YESICIJLAJBINA. 

The zooecia grow directly from a tubular stem which is usually 
free and vertical, then' arrangement being alternate, spiral or 
irregular. There is a stout gizzard which bears internal cnitmous 
projections and is tightly compressed when the polypide is re¬ 
tracted. The species are essentially marme, but a few are found 
in brackish water. 


Division IV. PALIJDIOELLINA, nov. 

The zooeaa are arranged m a regular cruciform manner and 
arise either directly one trom another or with the intervention of 
tubular processes. If the polypide has a gizzard it does not bear 
mternal chitinous projections. Most of the species are confined 
to fresh water, but a few are found m brackiah water or even m 
the sea 

Although all true freshwater Ctenostomes belong to the fourth 
of these divisions, species of a genus (BowerbanJcia) included in 
the third are so frequently found in brackish water and in associa¬ 
tion with one belonging to the fourth, and are so easily confounded 
with the latter, that I think it necessary to include a brief descrip¬ 
tion of the said genus and of the form that represents it in ponds 
of brackish water in India. 
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SISTEMATIO LIST OF THE INDIAN 
FRESHWATER POLTZOA. 


[The types have been examined in the case of all species, etc., 
-whose names axe marked thus, *.] 

Order I. GTMNOL-EMATA. 

Suborder I. CTEN08T0MATA, 

[Division in VesicTilarina.] 

[Genus Bowebjbankia, Farre (1837) ] 

[F. cavAata subsp. hengalerms^, Annandale (1907). 
(Brackisli water).] 

Division IV PalucfUceUma, nov. 

Family 1. PALUDTOELLID^ 

Genus 1. Palttdioblla, Gervaia (1886). 

P Falud%cella sp. {Jide Carter), 

Genus 2. Viotobhlla, Kent (1870) 

26. V bengaUnsis^y Annandale (1907). 

Family n HISLOPnD^. 

Genus Hislopia, Carter (1868). 

27. ij?. laciistns, Carter (1868). 

27 a. H. lacmtn& subsp. monihformiB *, nov. 
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Order II. PHYLACTOLiBMATA. 

Division I. Plumatelluia 
Family 1. FREDEBIOELLID^. 

Genus Febdbbioella, Gervaia (1886). 

28. F» indioa Annandale (1909). 

Family 2. PLGMATELLID^. 

Subfamily A. pLUMATEnniN-ffli 
Genus 1. PniniLATEiXA, Lamarck (1816). 

29. P. fruticoza^ Allman (1844). 

80 P emargi7\ata, Allman (1844) 

81. F,javmi%ca •, Kraepelm (1906). 

32. P, diffasa, Leidy (1861), 

S3. P. allmam^ Hancock (1860) 

34. P. tanganyikcB Bousselet (1907). 

86 . P. punctataj Hancock (1860). 

Genus 2, Stolbixa, Annandale (1909) 

86 . S. indica Annandale (1909) 

Subfamily B. Lophopin.®. 

Genus 1. Lophopodhlla, Rousselet (1904). 

87 i. ca? ten * (Hyatt) (1866). 

87 a. X. ca7-ten var htmalayana^ (Annandale) (1907). 

Genus 2. PBOTrNATBLLA, Leidy (1861). 

88 . P. hw'ma7nca *, Annandale (1908). 
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Order OTENOSTOMATA. 

[Division VBSIOTJXABINA. 

Family VESICULAEID^. 

VBSioxjLARiP-ai, Houcks, Bnt. Marine Polyzoa, p. 612 (1880). 

ZocBcia constricted at the base, deciduous, attached to a stem 
that is either recumbent or vertical. 

Q-enus BOWBKBANEIA, Farre, 

BowerhanJcia^ Farre, Phil. Trans. Roy. Soc. cxxvii, p. 891 (1887). 

Bowerhankuif Hincks, op cit, p 618. 

Zoa/num vertical or recumbent. Zoosda ovate or almost oylin- 
dncal, arranged on the stem singly, in clusters or in a subspiral 
Ime. Pohfpide with 8 or 10 tentacles. 

BowerbanMa candata, EmcHcs. 

Bowet hankm caudata^ Hmcks, op, cit. p 621, pi. Ixxv, figs. 7, 8. 

This species is easily distinguished from all others by the fact 
that mature zooecia have always the appearance of being fixed to the 
sides of a creeping, adherent stem and are produced, below the 
point at which they are thus fixed, into a pointed “ tail,” 

Subsp. bengalensis, Annandale, 

Bowerbarikia oaudata^ Thomely, Rec Ind. Mus. i, p. 196 (1907), 

Bowerbankia caudata^ Aomandaie, ibid p 203. 

Botoerbankia caudata race hengalemiSi ta, ibid ii. p. 13 (1908). 

The Indian race is only distinguished from the typical form by 
its greater luxuriance of growth and by the tact that the “ tail ” 
of the zooecia is often of relatively great length, sometimes equal¬ 
ing or exceeding the rest of the zomcium. The stem, which is 
divided at irregular intervals by partitions, often crosses and 
recrosses its own course and even anastomoses, and a tur-hke 
structure is formed m which the zooacia representing the hairs 
become much elongated; but upright branches are never formed. 
The zoarium has a greenish or greyish tinge. 

Type in the Indian Museum. 

GBOOBAPHiOiLli DiSTErBUTioir.— B, caudota subsp. bengalensis is 
common in brackish water in the Gfanges delta, where it often 
occurs lu close association with VictoreUa hengalensisy and also 
at the south end of the Ohilka Lake m the north-east of the 
Madi'as Presidency. Although it has not yet been found else¬ 
where, it probably occurs all round the Indian coasts.] 



190 


POLYZOA. 


Division PALTJDIOBLLIN'A, nov. 

This division consists o£ two very distinct families, the species 
of which are easily distingmshed at a glance by the fact that in 
one (the Paludicellidas) the zoceoia are tubular, while m the other 
(the Hislopudro) they are broad and flattened. The anatomical 
and physiological differences between the two families are im¬ 
portant, and they are associated together mainly on account of 
the method of budding by means of which their zoaiia are 
produced. 


3 



B A. 


JFig, 35 —Single zooecia of VictoreUa and Htslopta (magnified) 

A, zocBOium of VictoreUa pamda, Kent, with the polyplde retracted (after 
Kraepelin). 

B, zooeoium of Hulopfia IcbouMnSi Garter (typical form from the United 
ProTinoeB), with the collar completely and the tentacles partly protruded 

A=col]ar, B=onfloe, 0=t6iitaole8, D=pharynx, E=oe8opmjgus proper, 
F=gizzard , G=stomaoh , cardie portion of stomach, H=mte8tine, 
J=rectum , K=anufl, L=youngegg, M=green cystsmgizzard, N=testes, 
O=ovary; O'=funiculus 
The muscles are omitted except m fig B. 
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Family PALUDICELLIDJE. 

PAiiTTDioELLiDiB, Allman, Mon. Presli-Water Polyzoa, p. 113 
(1867). 

HoMODifflTiDiE, Kent, Q. J Micr. Sei. x, p. 36 (1870). 

■ViOTORELUDiE, Hjncks, Brit. Marine Polyzoa, p. 668 (1880) 

PALUDiOELLiniEB, JuUienjBull Soc zooL Prance, x, p 174(1886), 

Paxudioellidbs, Loppena, Ann. Biol lacustre, ui, p. 170 (1908). 

Yiotorbllides, id , ibid, p 171. 

Zoanvmi, The zoanum is recumbent or erect, and is formed 
typically either of zocecia arising directly m cruciform formation 
from one another, or of zocecia joined together in similar forma¬ 
tion with the intervention of tubules arising from their own bases. 
Complications often arise, however, either on account of the 
suppression of the lateral buds of a zocecium, so that the formation 
becomes hnear instead of cruciform, or by the production in an 
irregular manner of additional tubules and buds from the upper 
part of the zocecia A confused and tangled zoarium may thus be 
formed, the true nature of which can only be recognized by the 
examination of its terminal parts. 

Zocecia. The zocecia are tubular and have a terminal or sub- 
terminal orifice, which is angulate or subangulate as seen from 
above. Owmg to this fact, to the stiff nature of the external 
ectocyst, to the action of circular muscles that surround the 
tentacular sheath, and to the cylindrical form of the soft inverted 
part, the orifice, as seen from above, appears to form four flaps or 

valves, thus 

Folypide. The alimentary canal is elongate and slender as a 
whole, the cBsophagus (including the pharynx) being of consider¬ 
able length. In Paludicella and Foiisiella the oesophagus opens 
directly into the cardiac limb of the stomach, which is distinctly con- 
stncted at its base ; but in Victorella the base of the oesophagus 
IS constricted off from the remainder to form an elongate oval sac 
the walls of which are hned with a dehcate structureless membrane 
Victorella may therefore be said to possess a gizzard, but the 
structure that must be so designated has not the function (that of 
crushing food) commonly associated with the name, acting merely 
as a chamber for the retention of solid particles. In this genus 
the cardiac limb of the stomach is produced and vertical but not 
constricted at the base. The tentacles in most species number 8, 
but in Paludicella there are 16. 

Resting huds. The peculiar structures known in Europe as 
“ hibernacula ” are only found in this family. The name hiberna- 
cula, however, is inappropriate to the only known Indian species 
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as they are formed in this country at the approach of summer 
instead of, as in Europe and N. America, at that of winter. It; 
IS best, therefore, to call them resting buds ” They consist of 
masses of cells congregated at the base of the zooecia, gorged with 
food material and covered with a resistant horny covering. 

The family Paludicellid© consists of three genera which may be 
distinguished as follows ;— 

I Orifice terminal, mam axis of the zooecium 
vertical, zocecia separated from one another 
by tubules. 

[A. Base of the zooecia not swollen; no adven¬ 
titious buds 

B. Base of the zooecium swollen, adventitious 

buds produced near the tip . 

n. Orifice subterminal, distinctly on the dorsal 
surface; main axis of the zocecmm horizontal 
(the zoanum being viewed from the dorsal 
surface); buds not produced at the tip of the 
zooecia. 


POTTSIBIXA. ] 

[p. 194. 
VlOTORMLLA, 


[p. 192. 

Paltjdicblla, 


Of these three genera, PottsieUa has not yet been found in India 
and is only known to occur in N. America. It consists of one 
species, P. erecta (Potts) from the neighbourhood of Philadelphia 
in the ITmted States. 

Vlctorella mcludes four species, V.pavtda known from England 
and Q-ermany and said to occur in Australia, F. mulleri from 
Germany (distinguished by possessing parietal muscles at the 
tip of the zocecia), F. symhiotica from African lakes and F. 5en- 
^alenm from India. These species are closely related 

Pdludicella is stated by Carter to have been found in Bombay, 
but probably what he really found was the young stage of 
F. hengaleTisis A single species is known m Europe and N. 
America, namely P. eJirmhergiy van Beneden {:=Alcyonella artnya- 
lata^ Ehrenberg). 

I have exammed specimens of all the species of this family as 
yet known. 


Genus 1. PALUBICELLA, Gervais, 

Paludicella, Qervais, Oompt. Bend lu, p. 797 (1836), 

Paludvcellay Allman, Mon Fresh-Water Polyzoa, p 113 (1867). 

P Paludicella, Carter, Ann. Nat Hist. (3) iii, p, 333 (1869) 
Paludicella, Jullien, Bull Soc zool France, x, p 174 (1886) 
Paludioella, Kiaepelm, Deutsch Susawasaerbryozoen, i, p. 96 (1887). 
Paludicella, Loppens, Ann. BioL lacustre, iv, p. 14 (1910) 

Zoanum. The nature of the zoarium in this genus is well ex¬ 
pressed by Ehrenberg^s specific name articulata’^ although the 
name was given under a false impression. The zooecia arise 
directly from one another in Linear series with occasional side- 
branches. The side-branches are, however, often suppressed. 
The zoarium as a whole is either recumbent and adherent or 
at least partly vertical. 
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Zocecxa. Although the zooocia are distinctly tubular as a whole, 
two longitudinal axes may be distinguished m each, tor the tip 
IS bant upwards in a slanting direction, bearing the orifice at its 
extremity. The mam axis is, however, at right angles to the 
fiorso-ventral axis, and the dorsal surface, owing to the position 
of the aperture, can always be readdy distinguished from the 
veulral, even when the position of the zooecium is vertical. Each 
zooecium tapers towards the posterior extremity. Parietal muscles 
are alwws present. 



Fig 30 —Stiuoture of l^aliulioella ohrenheigi (A and B after Allman) 

A = a single zooecium with the polypide retracted B = the baae of the 
lophophore as seen from above with the tentacles removed 0 = the orifice ot 
a polypide with the collar expanded and the tentacles partly retracted a = 
tentacles, o = collar, d = month, e = oesophagus , f = stomach , g = intes¬ 
tine , A = paneto-vaginal muscles, p = parietal muscles , o = oardiao part of 
the stomach , i = reLiactor muscle, s = funioiilua 


Polypide. The most striking features of the polypide are the 
absence of any trace of a gizzai’d and the highly specialized form 
assumed by the cardiac part of the stomach There are two 
funiculi, both connecting the pyloric part of the stomach with the 
endocyat. The ovary develops at the end of the upper, the testis 
at that of the lower funiculus. 

Resting buds The resting buds are spindle-shaped. 

K.raepelin recognized two species in the genus mainly by their 
method ot grow th and the number of tentacles In his P. mvlleri 
the zoanum is always recumbent and the polypide has 8 tentacles, 
whereas in P. arUculata or ehrenhergi the tentacles number 1(3 
and upright branches are usually developed It is probable, 

o 
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lio'weTer, that the former species should be a'^signed to Victoi ellct^ 
for it IS often difficult to distinguish Paluchcella from young speci¬ 
mens of V'lctorella unless the latter bear adventitious terminal 
buds. The gizzard of Y^ctorellci can be detected in well-preserved 
material eien under a faiily low pouei of the inicioscope, and 
I have exainmed specimens of what I beheie to be the adult of 
'Dnilleri which certainly belong to tliat genua 

It IS aIwa 3 S difficult to see the collar of Paluchcella, because 
of its transparency and because of the fact that its pleats aie 
apparently not strengthened by chitinoiis rods as is usually the 
case. Allman neither mentions it in Ins description of the genus 
nor shows it in his figures, and Loppeus denies its existence, but 
it is figured by Kiaepelin and can always be detected in well- 
preserved specimens, if they are examined carefully. If tin* 
collar v^ere actually absent, its absence would separate Pahidicelht 
not only from V^cfoiella and PottsieUa, but also from all other 
ctenostomes. In any case, V 2 ctor 6 lla is diatmguiabed from 
Paluchcella and Potis%ella by anatomical peculianties {e g,, the 
possession of a gizzard and the absence of a second funiculus) 
that may ultimately be considered sufficiently great to justif) its 
recognition as the type and only genus of a separate family or 
subfamily 

The description of Pciludicella is included here on account of 
Carter’s identification of the specimens he found at Bombay; 
but its occurrence in India is very doubtful. 


Genus 2 ’VICTORELLA, Kent 

Kent, Q .T Micr Sci x, p 34 (1870) 

Victorella, Ilmcks, TJiit Marine Poljzoa, p. 509 (1880). 

Victaielkiy ICraepelin, Deiitscli Siisswasserbryozoen, i, p. 93 (1887). 

Type, Viitorella pavuh, Kent. 

Zoanum, The zoanuin consists primarily of a number oL erect 
or aemi-erect tubular zooccia joined together at tlie base in a 
cruciform manner by slender tubules, but complications are intro¬ 
duced by the fact tliat adventitious buds and tubules are produced, 
often in large numbers, round the terminal region of the zooocia, 
and that these buds are often separated from their parent zooGcmm 
by a tubule of considerable length, and take root among other 
zooBcia at a distance from their point of origin. A tangled mass 
may thus be formed m which it is difficult to recognize the regular 
arrangement of the zooecia that can be readily detached at. Ilie 
growing points of the zoanum, 

Zooe(yut The zomcia when young closely resemble tliose of 
Palucluella, but as they grow the terminal upturned part me reuses 
rapidly, while the horizontal basal part remains almost stationary 
and finally appears as a mere sw^elhng at the base of an almost 
vertical tube, m which by far the greater pait, if not the whole, 
of the polypide is contained. Eound the terminal part of thi<^ 
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tube adventitious buds and tubules are arranged more or less 
regulaidy. There are no parietal muscles. 

Polypide. The polypide has 8 slender tentacles, which are 
thickly covered with short hairs. The basal part of the oesophagus 
forms a thin-walled sac (the “ gizzard constricted off from the 
upper portion and bearing internollv a thin structureless membrane. 
Circular muscles exist in its wall but are not strongly developed 
on its upper part. There is a single funiculus, which connects the 
posterior end of the stomach with the base of the zocecium. The 
ovaries and testes are borne on the endocyst, not in connection 
with the funiculus. 

Besting huds. The resting buds are flattened or resemble young 
zocBCia in external form 

Victorella, although found m fresh water, occurs more commonly 
m blackish water and is known to exist m the littoral zone of 
the sea. 


26. Yictorella bengalensis, Annandale, 

Vicforella pavida, Annandale (7ieo Kent), Kec. Ind. Mus i, p 200, 
ligs 1-4 (1907) 

Yictorella bengalenaisf id , ibid ii, p. 12, fig 1 (1908) 

Zoarium. The maim e zoariwn resembles a thiclc fur, the hairs of 
which are represented by elongate, erect, slender tubules (the 
zooBCia), the arrangement of the whole being very complicated and 
irregular. The base of the zoanum often consists of an irregular 
membrane formed of matted tubules, which are sometimes agglu¬ 
tinated together by a gummy secretion. The zoarium as a whole 
has a faint yellowish tmge. 

Zooeda The zomcia when young are practically recumbent, eaJi 
being of an ovoid form and having a stout, distinctly quadrate orificial 
tubme projeotmg upwards and slightly forwards near the anterior 
margm of the dorsal surface. At this stage a single tubule, often 
of great relative length, is often given off near the orifice, bearing 
a bud at its free extremity As the zooecium grows the tubular 
part becomes much elongated as compared with the basal part and 
assumes a vertical position- Its quadrate form somehmes persists- 
but more often disappears, so that it becomes almost circular in 
cross-section throughout its length. Buds are produced near the 
tip m considerable proEuaiou As a rule, if they appear at this 
stage, the tubule connecting them with the parent zooecium is 
short or obsolete; sometimes they are produced only on one side 
of the zocecium, sometimes on two. The buds themselves produce 
granddaughter and great-granddaughter buds, often connected 
together by short tubules, while still small and imperfectly deve¬ 
loped. The swelling at the base of the zooecium, when the latter 
18 fully formed, is small. 

Folgpide. 'Ihe polypide has the features characteristic of the 
genus The base of the gizzard is surrounded by a strong circular 
muscle. 


o2 
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F]g 37 — Vmtofrdla hengaleiim (type speciuiens) 

ArsBingle zocBcium without adventitious buds but with a young resting bud (i) X 70 
{dorsal view), B=lat6ral view of a smaller zooDOium without buds, x 70 0=npper 
part of a zocEoium with a single adventitious bud, X 70, D=outliiie of the upper part 
of azoGBciuin with adventitious buds of several generations, x35, E=remtiin8 of a 
zoffioium with two resting buds (h) atraohed All the specunens flgiirod nro from Port 
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Resting hiids. The resting buds (fig. 31, p. 170) are somewhat 
variable in shape but are always flat with irregular cylindrical or 
subcylindrical projections round the margin, on which the horny 
coat IS thinner than it is on the upper surface. This surface is^ 
either smooth or longitudinally ndged. 

Type in the Indian Museum 

This species differs from the European F. jfiavida m very much 
the same way as, but to a greater extent than, the Indian race of 
Bowerhankm caudata does fiom the typical English one (see p. 189), 
The growth of the zoarinm is much more luxuriant, and the form 
of the resting buds is different. 

Gbogeaphioai. Distbibutioe*.—F. lengalmsia is abundant in 
pools of brackish water in the Ganges delta and in the Salt Lakes 
near Calcutta; it also occurs in ponds of fresh water near the 
latter. I have received specimens from Madras from Dr. J R. 
Henderson, and it is probable that the form from Bombay referred 
by Carter to Paludicella belonged to this species. 

Bioloot.—I n the Ganges delta F. hmgalmsis is usually found 
coating the roots and stems of a species of grass that grows in and 
near biackish water, and on sticks that have fallen into the water. 
It also spreads over the surface of bricks, and I have found n 
specimen on a hving shell of the common mollusc Melania 
cvlata. Dr Henderson obtained specimens at Madras from the 
surface of a freshwater shrimp, halcemon malcolmsmii. In the 
ponds at Port Canning the zoona grow side by side with, and even 
entangled with those of Bowerhanlcia caudata subsp hc'^igal&ms, 
to the zocEcia of which their zoa?cia bear a very strong external 
I’esemblance so far as their distal extremity is concerned. This 
resemblance, however, disappears m the case of zooecia that bear 
terminal buds, for no such buds are borne by B. caudata; and the 
yellowish tint of the zoaria of F. hengalends is characteristic,. 
Zoana of the entoproct Loxosomaioxdes colonialis and colonies of 
the by droid Irene ceylonensis are also found entangled with the 
zoana of F. hengalemis^ the zooecia of which are often covered 
with various species of Yorticellid protozoa and small rotifers. 
The growth of F hengahnsis is more vigorous than that of the other 
polyzoa found with it, and patches ot B, caudata are frequently 
surrounded by large areas of F hengal&nsis. 

The food of F hengahnsis consists largely of diatoms, the 
siliceous shells of which often foim the greater part of its 
excreta. Minute particles of silt are sometimes retained in the 
gizzard, being apparently swallowed by accident. 

There are still many points to be elucidated as regards the 
production and development of the resting buds m F. hengalemis^ 
but two facts are now quite clear as regards them: firstly, that 
these buds are produced at the approach of the hot weather and 
germinate in November or December; and secondly, that the 
whole zoarium may be transformed at the former season into a 
layer of resting buds closely pressed together but sometimes ex¬ 
hibiting ir. their arrangement the typical cruciform formation 
Resting buds may often bo found in vigorous colonies as late as 
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i;he beginning oE December ; these buds have not been recently 
formed but have persisted since the previous spring and have not 
yet germinated. Sometimes only one or two buds are formed at 
the base of an existing zomcium (fig 37 a), but apparently it is 
possible not only for a zooecinm to be transformed into a resting 
bud but for it to produce four other buds round its base before 
undergoing the change Young polypides are formed inside the 
buds and a single zocecium sprouts out of each, as a rule by the 
growth of one of the basd projections, when conditions are 
favourable. 

Polypides of F hengalensis are often transformed into brown 
bodies- When this occurs the orifice closes together, with the 
collar expanded outside the zocecium. 1 have occasionally noticed 
that the ectocyst of such znoecia was distinctly thicker and darker 
in colour than that of normal zooeeia. 

Eggs and spermatozoa are produced in gi’eat numbers, as a rule 
simultaneously m the same zocecia, but individuals kept m captivity 
'Often produce spermatozoa only. The eggs are smgll and are set 
free as eggs. Nothing is known as regards their development. 

Polypides are as a rule found in an active condition only m the 
cold weather, but I have on one occasion seen them in this condi¬ 
tion in August, in a small zoariiim attached to a shell of Melanm 
iuheri^lata taken in a canal of brackish Mater near Calcutta. 
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Family HlSLOPllD^. 

llibLOPiDfeh-s, Jullieii, Bull. Soc 700 I Fnui'.e, x, p 180 (ISSo) 
Hislopiid.®, *Vnuuiidtile, Ilec Ind. Mas 1 , p ilOO (1907) 

Zoanam rticuiiiljeiit, often foiming an almost uniform la^er oji 
solid subjects 

Zocecia flattened, adheieut, the orihee dofsal, eitlier surrouuded 
by a chitmoiis rim or situated at the tip of an eiect chitinous 
tubule, no parietal muscles. 

Polypid& with an ample gizzard iiliich possesses a iiiuform 
cbitinous lining and does not close together hen the polypide is 
retracted 

Reiitiag had^ not produced. 

Only two genera can be recognized lu this family, Avaoluwidea^ 
Moore, from Central Africa, and Hwlopiay Carter, which is \Mdely 
distributed in Eastern Asia. The former genus possesses an upright 
oriflcial tubule and has zooacia separated by basal tubules. Its 
anatomy is imperfectly known, but it certainly possesses a gizzard of 
similar structure to that of Hhlopia^ between which and Victorella 
its zooBcuim 18 intermediate in form 


Ceuua HISLOPIA, 

Hulopia^ Carter, Ann. Nat. Hiat (3) 1 , p. 169 (1858). 

Hisloptay StoLek/a, J As Soc. Bengnl, xxwui ( 2 ), p 61 (IbljOj 
JuUien, Bull. Sue zool France, t, p 77 (1880) 

JELislopui^ id , ibid x, p 183 (I 880 ) 

J^orodonia^d, ibid p J80 

Koiotneif, Biol Oenti'bl xxi, p 311(1901). 

Ilislopiay Annandale, J. As Soc. Bengal (now series) ii.p 69 (1906). 
Hisloput^ Loppens, Ann Biol lacustre, m, p 175 (1968) 

Type, H^slopiut Zucasim*, Carter 

Zoarium Thezoarium consists pimiardy of a main axisrimiimg 
in a straight hue, with lateral blanches that point forwards and 
outwards Further prolifemtion, however, otteu compacts the 
structure into an almost uniform flat area 

Zomcia The zomcia (fig. 35 B, p 190) are flat and have the 
orifice surrounded bv a chitinous rim but not much raised above 
the dorsal surface. They arise directly one fiom another 

Polypide. The polypide possesses from 12 to 20 tentacles. Its 
funiculus IS rudimentaiy or absent. Neither the o\ari 0 s nor the 
testes have any fixed position 011 the lateral walls of the zooscium 
to w Inch they are confined 

The position of this genus has been misunderstood by several 
zoologists. Carter originally described Hislopia as a cheilostome 
allied to Flixsfia, 111 18S0 Jullieu perpetuated the eiior m 
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deacnbmg his I^orodonia^ wliich was founded on dried specimens- 
of Carter^s genus ; while Loppens in 1908 still regarded the two 
“ genera ” as distinct and placed them both among tlie cheilostomes. 
Tn 1885, however, Jullien retracted his statement that No^'odoma 
u'as a cheilostome and placed it, together with H%8lojpia^ in a 
family of which he recognized the latter as the eponymic genus 
Carter’s mistake arose from the fact that he had only examined 
preser^ ed specimens, m which the thickened nm of the onfiee is 
strongly reminiscent ot the peristome” of certain cheilostomes, 
while the posterior of the four folds into \^ hich the tentacle sheath 
natarally falls (as in all ctenostomes, cf, the diagram on p. 191) 
IS in certain conditions rather larger than the other three and 
suggests the “ lip ” charactenstio of the cheilostomes. If living 
specimens are examined, however, it is seen at once that the pos- 
tenor fold, hke the two lateral folds and the anterior one, changes 
its form and size from time to time and has no real reseinhlance 
to a “ lip ” 

That there is a remarkable, if superficial, resemblance both as 
regards the form of the zooecium and as regards the method of 
growth between Hklopxa and certain cheilostomes cannot be denied, 
but the structure of ihe orifice and indeed of the whole organism 
13 that of a ctenostome and the resemblance must be regarded as 
an instance of convergence rather than of genetic relationslnj) 

The most striking feature of the polypide of Ilislopia is its 
gizzard (fig 38, p 201) which is perhaps unique (except for that 
of Amckvvoidea) both m structure and function. In structure 
its peculiarities reside mainly in three particulars (i), it is not 
constricted off directly from the thin-walled oesophageal tulie, but 
possesses at its upper extremity a thick-walled tuWor portion 
which can be entirely closed from the msopliagns at its upper end 
but always remains in communication with the spherical part of 
the gizzard, (ii), this spherical part of the gizzard is uniformly 
lined with a thick chitmous or horny layer which in optical section 
has the appearance of a pair of ridges, and (iii), there is a 
ring ot long and very powerful cilia round the passage from the 
gizzaid to the stomach. The cardiac limb of the stomach, whicli is 
large and heart-shaped, is obsolete. The wall of the spherical 
plart of the gizzard consists of tw'o la 3 ers of cells, an outer muscular 
layer consisting of powerful circular muscles and an inner glandular 
layer, winch secretes the chitmous lining The inner walls ol the 
tubular part consist of non-ciliated columnar cells, and when the 
polvpide IS retracted it lies almost, at right angles to the main axis 
of the zocBcium. 

The sphencal part of the gizzard invariably contains a numbtu* 
of green cells, w'hich lie free in tlie liquid it holds and are lc(*pt 
m motion by the cilia at its lower aperture, Tho majont} of 
these cells can be seen with tho aid of a high power of the 
microscope to consist of a hard spherical coat or cyst containing 
green protoplasm m w^hich a sphencal mass of denser substance 
(the nucleus) and a number of minute transparent gi'anules can 
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soinetimes be detected. The external surface of many of the cysts. 
18 covered with similar granules, but some are quite clean 

There can be no doubt that these cysts represent a stage in the- 
life-history of some minute unicellular plaut or animal. Indeed, 
although it has not yet been found possible to work out this life- 
history in detail, I have been able to obtain much evidence that 
they aie the resting stage of a flagellate organism allied to Euglena 
which IS swallowed by the polyzoon and becomes encysted in its 
gizzard, extruding in so doing from its external surface a large 
proportion of the food-mateiial that it has stored up within itself 
in the form of transparent granules It may also be stated that 
some of the orgamsms die and disintegrate on being received into- 
the gizzard, instead of encysting themselves. 

So long as the gizzard retains its sphencal form the green cells 
and its qther contents are prevented from entering the stomach by 
the movements of the cilia that surround its lower aperture, but 



Fjg 38 —Optioal «»<?Ption of gizzaid of Hialop^a \Mth contained 

green cysts, X 240 


every now and then, at irregulai’ intervals, the muscles that form 
its outer wall contract The chitinous lining although resihent and 
not inflexible is too stifi to prevent the lumen of the gizzaid being 
obliterated, but the action of the muscles changes its contents 
from a spherical to an ovoid form and in so doing presses a 
considerable part of them down into the stomach, through the 
rmg of the cilia. 

The contraction of the gizzard is momentary, and on its re- 
expansion some of the green cysts that have entered the stomach are 
often regurgitated into it. Some, however, lemam in the stomachy 
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in winch they aie turned round and round by the action of the 
cilia at both apertures. They are apparently able to retain their 
form for some hours in these circumstances but finally disintegrate 
and disappear, being doubtless digested by the juices poui’ed out 
upon them by the glandular lining of the stomach. In polypides 
kept undei observation in clean tap-vi ater all the cysts finally 
disappear, and the taoces assume a green colour. In pieseryed 
specimens apparently unaltered cysts are sometimes found in the 
rectum, but this is exceptional, I have observed nothing of the 
kind m living polypides Cysts often remain for several days 
unaltered m the gizzard 

Imperfect as these observations are, they throw considerable 
light on the functions of the gizzard in E'lsloina Primarily it 
appears to act as a food-ieservoir in which the green cysts and other 
minute organisms can be kept until they are required for digestion 
When in the gizzard certain organisms suiTender a laige pro¬ 
portion of the food-material stoied up for then own uses, and 
this food-material doubtless aids in nourishing the polyzoon. 
Although the cysts in the gizzard are frequently accoiiipained by 
diatoms, the latter aie not invariably present The cysts, more¬ 
over, are to be lound m the zooocia ot polypides that have formed 
brown bodies, often being actually enclosed in the substance oC the 
brown body The gizzards of the specimens of Araelinoidea I 
have examined Qontain cysts that resemble those found in the 
same position m Ihslopia 

HiEoina IB widely distiibuted in the southern part of the Oriental 
Eegion, and, if I am right in regarding Echinella, Korotneff as a 
synonym, extends its lange northv\ard8 to Lake Baikal It 
appears to be a highly specialized form but is perhaps related, 
through Ai Lichnoidea, to Victoiellu 


27 Hislopia lacustriB, Oartet 

Hislopia lacustm, Coi’tei, Ann Nat Hist (fi) i, p 170, pi. vii, hgs. 
1-3 (1858) 

Koi odonia cambodaicnsis, JiiUieii, Bull Soc. zool France, v, p 77, 
figs 1-8 (1880) 

Norodonuc 8ine»8i8j id , ibid p 78, figs. 1-3 

Norodoma camhodgiomSi id , ibid x, p 181, figs 244, 245 (1886) 

Noiodomn mieimsj %d. ibid p. 18;^, figa. 246, 247. 

Hislopna lacmti /s, Annandale, J As. Soc Bengal (new series) in, 
p. 86 (1907). 

Walton, Eec Jncl Mus i, p 177 (1907J 
Hulopta lacuistm, Kirkpatiick, ibid n, p 98 (1908). 

Htslopia laaistriSj Walton, ihd in, p 296 (1009J 

Zoanum The zoanum forms a flat, moie or less solid layer and 
IB closely adherent to foreign objects As a rule it covers a 
considerable area, with radiating bi'anches at the edges ; but when 
growing on slender twigs oi the steins of w’ater-plants it forms 
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narrow, closely compressed masses. One zooeeiiim, however, never 
grows over another. 

Zocecia The zooecia are variable in shape. In zoaria which 
h.ive space for free expansion they are as a rule irregularly oval, 
the posterior extremity being often narrower than the anterior; 
but small triangular zocBCia and others that are almost square may 
often be found. When growing on a support of hmited area 
tlie zooecia are smaller and as a rule more elongate. The orifice 
IS situated on a slight eminence nearer the anterior than the 
posterior margin of the dorsal surface. It is surrounded by a 
strong chitmous nm, which is usually square or subquadrate but 
not infrequently circular or subcircular. Sometimes a prominent 
spine is borne at each comer of the rim, but these spines are often 
vestigial or absent; they are rarely as long as the transverse 
diameter of the orifice The zooecium is usu^ly suiTounded by a 



Fig 39 —Hidopia Uioiistrift. 

jir=part of a zoaniim of the subspeoiea momhfonnis (type specimen, fioni 
Oalontta), X 15, A=greeii oysts in gizzard , E —eggs 
B=uuthue of pait of a zoaiium of the typical form of the species from the 
Umted Provinces, showing variation in the form of the zooecia and of the 
orifice, X 15 


cliitinoas margin, and outside this margin there is often a greater 
or less extent of adherent membrane In some zooecia the margin 
IB obsolete or obsolescent. The dorsal surface is of a glassy 
tiansparency but by no means soft. 

Polypide The polypide has from 12 to 20 tentacles, 16 being a 
common number 

Type probably not in existence. It is not in the Eritish 
Museum and Prof. Deudy, who has been Innd enough to examine 
the specimens from Carter’s collection now lu his possession, tells me 
that there are none of Hislopia among them 
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27 a. Subsp. moniliforinis, nov. 

Hishpia laoustiis^ Annandale, J As Soc. Bengal (new senes) ii^ 
p o9, fig 1 (1900). 

In tbis race, \\bich is common in Calcutta, tbezocecia are almost 
circular but truncate or concave aiitenorty and posteriorly. They 
form linear senes with few lateral branches I have found 
specimens occasionally on the shell of V%v%para benffalensis^ but they 
are much more common on the lea^ es of Vallisneria spivalis 
Type in the Indian Museum 

The exact status of the forms descnbed by Jullien as Noi^odoma 
camhodgiensis and N, sinensxs is doubtful, but I see no reason ta 
regard them as specifically distinct from H lacustnst Carter, of 
which they may be provisionally regarded as varieties The variety 
camhodgiensis is very like my subspecies momhfoQ^mis but has the* 
70Gecia constricted posteriorly, while var sinensts, although the 
types were found on Anodonta shells on which there was plent}'- 
of room for growth, resemble the confined phase of H, laciistns bo 
far as the form of their zocecia and of the orifice is concerned 
Qbographioal Distribution.— The typical form is common in 
northern India and occurs also in Lower Burma; the subspecies 
momhformu appears to be confined to Lower Bengal, while the 
vaneties camhodgiensis and sinensis both occur in China, tlie former 
having been found also m Cambodia and Siam. Indian and 
Burmese localities are :— Bengal, Calcutta (subsp moniliformis^ ; 
Berhampur, Murshidabad district {J. Eoherison Milne) Central 
Provinces, Nagpur {Garter) • Dnitbd Proyinobs, Bulandshahr 
(//. J Walion ): Burma, Pegu-Sittang Caual {Kirlcpatrich). 

Biology.— Eegardmg the typical form of the species Major 
Walton writes (Eec. Ind. Mus in, p. 296):—“In volume i (page 
177) of the Eecords of the Indian Museum, I described the two 
forms of colonies of Hislopia that I hod found m the TJinted 
Provinces (Bulandshahr). Of these, one was a more or less linear 
arrangement of the zocecia on leaves and twigs, and the other, and 
more common, form was an encrusting sheath on the outer 
surface of the shells of Faludina* During the present ‘ rams ’ 
(July 1908) I have found many examples of what may be 
considered a much exaggerated extension of the latter form. 
These colonies have been on bncks, tiles, and other submerged 
objects. The largest colony that I have seen so far was on a tile; 
one side of the tde was exposed above the mud of the bottom of 
the tank, and its area measured about 120 square inches; the 
entire surface was almost completely covered by a continuous 
growth of ffwlopia. Another large colony was on a piece of baric 
which measured 7 inches by 3 inches , both sides were practically 
everywhere covered by Hislopia F 

Major Walton also notes that in the United Provinces the 
growth of Eislopia is at its maximum during the “rams,” and 
that at that time of year almost every adult Paludina in a certain. 
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tank at Bulandshahr had its shell coveied with the zooecia. The 
Calcutta race flourishes all the year round but never forms large 
•or closely compacted zoaria, those on shells of Vivijpara exactly 
resembling those on leaves of Vallmim'VL 

In Calcutta both eggs and spermatozoa are produced at all times 
of the year simultaneously in the same zooecia, but the eggs m one 
zocecmm often vary greatly in size. When mature they reach 
relatively considerable dimensions and contain a large amount of 
food material. but they are set free from the zooecium as eggs 
They he loose in the zooeciuin at a comparatively small size and 
grow in this position. Nothing is kuown as regards the 
development of Hishpuu 

Both forms of the species appear to be confined to water that is 
free from all traces of contamination with brine. 
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Order PHYLACTOL^MATA. 

The polypide in this order posses«ies a leaf-like ciliated organ 
(the epistome) which arises within the lophophore between the 
mouth and the anus and projects upwards and forwards over th& 
mouth, which it can be used to close. The zooecia are never 
distinct from one another, but in dendiitic forms such as Plumatella 
thezoarmm is divided at irregular intervals by chitmons partitions. 
The lophophore in most genera is horseshoe-shaped instead of 
circular, the part opposite the anus being deeply indented. There 
are no parietal muscles. The orifice of the zooecium is always 
circular, and there is no trace of any striictoe corresponding to 
the collar of the ctenostomes. The tentacles aie always u ebbed at 
the base. 

All the phylactoleemata produce the peculiar reproducti\e bodies 
known as statoblasfs. 

The phylactolsemata, winch are probably descended from cteno- 
stomatous ancestors, are confined to fresh or slightly brackish 
water Most of the genera have a w ide geogi’apbical distribution, 
but (with tbe exception of a few statoblasts of almost recent 
date) only one fossil form {PlumaMileB^ Fric from the chalk of 
Bohemia) has been referred to the order, and that with some 
doubt. 

It IS convenient to recognize two mam divisions of the pliylacto- 
IsBmata, but these divisions hardly merit the distinction of being 
regarded as suborders They may be called Cnstatellina and 
Plumatellina and distinguished as follows — 

Division I, Plumatellina, nov.—Ectocyst well developed j 
zoaria without a special organ of progression ; polypides contained 
in tubes. 

Dnision II, Ceistatbllina, nov.—Ectocyst absent except at 
the base of the zoarium which is modified to form a creeping- 
“ sole ”; polypides embedded in a common synoecium oi’ reticulate 
structui’e. 

The Cnstatelhna consist of a single genus and probably of 
a smgle species {Q}'%siatella mueedo^ Cuvier), w'hich is widely dis¬ 
tributed m Europe and N. America, but has not been found m 
the Oriental Eegion. Eight genera of Plumatellina are kuown^ 
and five (possibly six) of these genera occur m India. 


Division PLUMATELLINA, noA^ 

The Btnicture of the species included in this division is very 
uniform as regards the internal organs (see fig. 40 opposite and 
fig. 47 a, p. 236). The alimentary canal is simpler than that of the 
Paludicelhdas. A short oesophagus leads directly into the stomach. 
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the cardiac portion ot which is produced as a veiticai limb almo&t 
cyhndrical in form and not constricted at the base This limb is as a 
rule of greater length than the oesophagus The p^done part of the 
stomach is elongated and narrow, and the intestine short, straight, 
and of o\oid form. There are no cilia at the p 3 donc opening. 
A single funionlus joins the poateiior end of the stomach to the 
wall of the zooecmm, bearing the statoblasts. Sexual organs are 
often absent. 



Fig 40 —Structure of the Pliiinatellina (after Allman) 


A = a zooBciiira of JPredenceUa with the poljpicle extruded B = the loplio- 
phore of Lophop^ts (tentacles removed) as seen obliquely from the right side 
0 = larva of Vlumatella as seeu in optical section a = tentacles, b = velum , 
c = epistome, d — mouth , e = OBSophogus , f = stoniacli , g = intestine, h = 
anus , j = ieti*actor muscle, k = paileto-vaginal muscles , I = funiculus 


Two families may be recognized as constituting the diTision^ 
VIZ , (a) the Fredencellidae, which have a circular or oval lopho- 
phore and simple statoblast without a swum-ring, and (i) the 
PlumatelhdsB, in which the lophophore is shaped like a horae^iboe 
and some or all of tlie statoblasts are provided with a ring of 
air-spaces. 



l-llBUElllCJaLUD-l.. 


2QS 


Family 1 FREDEIUCELLID.F 

FRifiDERiCBLLiDiE, Kioepelin, Beutricli Susswaaseibiyozoeu, i, 
p 168 (1887) 

Zoana dendritic, zooccia distiuctly tubular, with the ectocysi 
■well developed; statohlasts of one kind only, each surrounded by 
R chitmoiis ring devoid of air-spaces, polyindcs with the lopho- 
phore circular or oval lien expanded 

The Fredericellidse consist of a single genus {Ftede) iLfilla) which 
includes several closely-allied forms aud has a wide geogiapliical 
distribution 

Genus FEEDERICELLA, Qeruan. (ISa^) 

Fi ede) icella, Allman, Mon Fresh-Water Polyzoa, p 110 (1857) 

Flitmatella, (“anet de dc^veloppemeut ”) JuUion, Bull yoo. zool 
France, x, p 121 (1885) 

I) ed&mclla^ Baaepeliii, Deutsch. Susswnaserbryozoeii, i, p 99 (1887) 

F) ede\ icella^ Goddard,Proc, Linu. Soc. N S Wales, xxxiv, p. 489(1909) 

This genus has the characters of the family. Its status hns 
been much disputed, some authors regarding the shape of the 
lophophore as of great morphological mipoitance, while Jullien 
believed that Fred^ncella was merely an abnormal or monstrous 
form of Pluinatella. The latter belief was doubtless due to the 
fact that the zoana of the tv\ o genera bear a very close external 
resemblance to one another and are sometimes found entangled 
together. The importance of the shape of the lophophore may, 
however, easily be exaggerated, for, ns both Jullien and Goddard 
have pointed out, ib assumes an cmarginate form when retracted. 

The best known species is the Em’opean and N. American 
F sultana (Blumenbach), of w'hich several varieties or phases 
have been descnbed as distinct This form is stated to occur also 
in S. Africa. F. austt ah&nsis, Goddard* from N. S Wales is said 
to differ from this species m having an oval instead of a circular 
lophophore aud in other small anatomical characters, but it is 
doubtful how far these characters aie valid, for the lophophore 
appears to be capable of changing its shape to some slight extent 
and has been stated by Julhen 1o be habitually oval in specimens 
from France. F, cunningiom, Rousseletf from Lake Tanganyika 
has stout zomcia encrusted with relatively large sand-graius. 

The zoana of Fredeidcella are usually found attached to solid 
objects m shallow water, but a form described as F, dujylessisi^ Ford 
has been found at a depth of 40 fathoms embedded in mud at 
the bottom of the Lake of Geneva. F, cunninytoni was dredged 
fiom depths of about 10 and about 25 fathoms. 

The statoblosts of this genus do not float and often germinate in 
the parent zocecmm after its polypides have died They are pro¬ 
duced in smaller numbers than is usually the case m other genera 
of the order. The polypides sometimes undergo a process of 
regeneration, but without the formation of brown bodies. 

* Proo Lmn Soc N S Wales, xxxiv, p 489 (1909) 
t Eousaelet, Pvoc Zool Soc London, 1907 Gl 254 



Fig 41 —Fredencetla %nd%oa 

A = Btetoblasfc, X 120 B = outline of expanded lophophore and adjacent 
parts, X 76, a = anus, r = rectum 0=outline of zoanum on leaf of water- 
plant, X 3 


(A and B are from specimeua from Igatpiiri, 0 from specimen 
from Shasthanoottab) 
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28 Fredericella iudica, Annandale, 

Fredei^eUa indica^ Aimandolej Rec Ind. Mua iii, p 373, tig (1909). 

FredeniceUa indtca^ xd.y tbid, v, p 39 (1910) 

Zoarimi. The zoanam is of delicate appearance and branches 
sparingly. It is often entirely recumbent but sometimes produces 
snort, lax branches that consist of two or three zooecia only. 

ZocBGia, The zooecia are very slender and almost cylindrical; 
they are slightly emorginate and furi'owed, the keel in which the 
furrow runs being sometimes pi eminent The external surrace 
IS mmutely roughened and apparently soft, for small grains of 
sand and other debris ding to it, but never thickly. The ectocyst 
is practically colourless but not transparent. 

Statohlasts The atatoblasts are variable m size and form but 
most commonly have a regular broad oval outline , sometimes they 
are kidney-shaped. The dorsal surface is covered with minute 
star-shaped prommences, which sometimes cover it almost uni¬ 
formly and ai’e sometimes more numeious in the centre than 
towards the periphery. The ventral surface is smooth. 

Polypide. The lophophore bears about 20-25 tentacles, vihich 
are very slender and of moderate length ; the velum at their base 
is narrow, as a rule the lophophore is accurately circular. 

Tvpb in the Indian Museum, 

The most definite character in which tins species differs from 
F sultana and F, australimisis is the ornamentation of one surface 
of the statoblaat, both surfaces of which are smooth m the two 
latter species. "EVom F, cunningtoni^ the atatoblasts of which are 
unknown, it differs in havmg almost cylindrical instead of depressed 
zooecia and in not having the zooaeia densely covered with sand- 
grams, 

(9-bogbaphioai; Distbjbutiojs-. —Western India (the Malabar 
Zone): Igatpuri Lake, W. Ghats (alt. ca, 2,000 feet), Bombay 
Presidency, and Shasthancottah Lake near Quilon, Travancore 

Biology. —In both the lakes m which the species has yet been 
found it was collected in Kovember The specimens obtained in 
Travancore were found to be undergoing a piocess of regeneration 
due at least partly to the fact that most of the polypides had 
perished and that statoblasts were germinating in the old zooBcia. 
Specimens from the Bombay Presidency, which were obtained a 
little later in the month, were in a more vigorous condition, 
although even they contamed many young polypides that were not 
yet fully formed. It seems, therefore, not improbable that F. tndica 
dies down at the beginning of the hot weather and is regenerated 
by the germination of its statoblasts at the beginning of the cold 
weather 

At Shasthancottah zoaria were found entangled with zoaria of 
a dehcate form of Plumatella Jrutieosa to which they bore a very 
close external resemblance. 
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Family 2. PLUMATELLIDiE. 

Plumatbllid-si, Allman (paiinm). Mon. IVesli- Water Polyzoa, 
pp. 76,81 (1857) 

Pbylactolaemata which have horaeshoe-ahaped lophophorea and 
a well-developed ectoeyst not specialized to form an organ o£ 
progression. Some or all of the statoblasts are provided with 
a “swim-nng” consisting of symmetrically disposed, polygonal 
chitinous chambers containing air. 

It is convenient to divide the PlumateJlidss as thus defined into 
subfamilies (the Plumatellinsa and the Lophopmas), which may be 
defined as follows.— 

Subfamily A. PLUMATELLIN^. 

Zoanura dendritic or hnear, firmly fixed to extraneous objects ; 
zooscia tubular, not fused together to form a gelatinous mass. 


Subfamily B. LOPHOPIN^. 

Zoarium forming a gelatinons mass in which the tubular nature 
of the zooacia almost disappears, capable to a limited extent of 
progression along a smooth surface. 

Both these subfamihes are represented in the Indian fauna, the 
Plnmatelhnas by two of the three genera known to exist, and the 
Lophopinm by two (or possibly three) of the four that have been 
described. The following key includes all the known genera, but 
the names of those that have not been recorded from India are 
enclosed in square bi*ackets- 


Key to the Qeixmi of PJumatelhdm. 


I. Statoblasts without niaiginal processes 

A Zooecia cylindiicaJ, not embedded in a gpla- 
tmous mvestment (Plumatellmes). 
a. ZooBCia arising directly fioni one fljiothei , 
no stolon, fiee statoblast oval 
a'. Zocecia arising singly or in groups from on 
adherent stolon, hee statoblasts oval 
B Zooecia cyhudncal, embedded in a sti’ULtuieless 
gelatinous investment 

Zooecia oiising from a loniifying stolon, 
statoblasts ciicular . 

O Polypides embedded m a hyaline syncecium 
that conceals the cylmdncal form of the 
zooscia (Lopliopinte) 


[p 212 

PlUMATELLiA, 

Stolella, p 229. 


[Stephanella ] 


p 2 
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c Polypides upright, their base far lemoved 
from that of the zoaniim when they are 
expanded . .. LoPHOPus,p 231. 

c\ Pohrpides recumbent for the greater part 

of their length at the base of the zoanum. [Austr v lklla. * ] 

II Statoblaata armed (normally) with hooked pro¬ 
cesses (Lophopinss) 


A. Processes confined to the extremities of the 

statoblast, zoana lemainmg sepai'ate through- [p 231. 

out Hfe. . .. Lophopodella, 

B Processes entirely surrounding the statoblast, 
many zoaria embedded in a common gela- 
tmoiis investment so as to form large com- [p 236. 

pound colonies . ... PECTINATIi'LLA, 


Snbfaimly A. PLUMATELLIN^. 

Of the two Indian genera of this subfamily, one (Plumatella) is 
almost universally distributed, while the other {Stolella) has only 
been found in the valley of the Ganges. The third genus of the 
subfamily {Stejphanella) is only known from Japan. 

It should be noted that zoaria of different species and genera of 
this subfamily are often found in close proximity to one another 
and to zoana of FredericeUci^ and that the branches of the different 
species are sometimes entangled together in such a way that thev 
appear, unless carefully separated, to belong to the same zoanum. 


Genus 1. FLUlffATELLA, Lamarck, 

Plumatella, Lamarck, Ammaux sous Vert (ed Ire) li, p. 106 (1816). 
Alcyonella, id , thd p 100 

FlximaieUa^ Allmau, Mon Fresh-Water Polyzoa, p 92 (1867) 
Alcy(mellaf ilnd 86 

Phmatella, Hyatt, Cfomm Essex Inst, iv, p 207, pi. liii (1866) 
Plumatellaj Jiillien Bull. Soc zool Fi'once, x, p 100 (1886) 

Syalinellaj id , idid, p. 133. 

Kraepelin, Deutsch Susswass. Bryozoen,!, p 104 (1887) 
PlumateUa, Braem, Unter u. Bryozoen des sussen Wassers, p 2 
(Bibliotheca Zoologica, ii, 1890) 

Zoamum dendritic, recumbent, erect, or partly recumbent and 
partly erect. 

iZboscia tubular,not confined in a gelatinous syoecium; the ectocyst 
usually horny, 

StatohloiiU often of two kinds, free and stationary, the latter 
without air-cells and as a rule adherent by one surface, the former 
provided with av^eU-developed ring of air-cells but w'lthout marginal 
processes, oval in form, never more than about 0 6 ram. m length 

Polypide with less than 65 tentacles. 

Certain forms of tbis genus are liable to become compacted 
* Pee Beo Ind Mus v, p 40, footnote (1910) 
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together lu such a ^^ay as to constitute solid masses consisting 
o£°eloiigafce vertical zooecia closely parallel to one another and 
Buiuetinies agglutinated by means of a gummy substance. These 
forms were given by Lamarck m 1816 the name Alcyondla, and 
there has been much dispute as to whether ^ they represent 
a distinct genus, distinct species, or merely varieties or jihases of 
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Fig 42 —Outlmea of free statoblasts of MimateUa (enlarged). 

A, of P.y? itUcoscb (Oalcutta), B, of P envcurgmala (CaJcutta), 0, of P mWLnvia 
(Travancore), B, of P dtffiisa (Sikhim), E, of P alhiiani (Bliim Tal), P, of 
P diffusa, (Bajebabi, Bengal), Q-, Gl', oiP.puwtaia (Oalcutta), H, of P diffusa 
(Sitlnm), statoblast lorthei enlarged A=outline of capsule, of Bwini- 

ring on ventral surface , c=limit of swim-ring on dorsal surface [The dark 
area represents the capsule of the statoblast ] 

more typical forms. It appears to be the case that all species which 
produce vertical branches are liable to have these branches closely 
packed together and the individual zomcia of which they are com¬ 
posed more or less greatly elongated It is m this way that the 
form known to Allman as Alcyonella hetiedem is produced from 
the typical Plumatella emarginata. Other forms go further and 
secrete a gummy substance that glues the upright zococia 
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;etlier and forces them to elongate themselrea without branchings 
these conditions the zooecia become polygonal m cross-section► 
is probable that such forms (e g , Plumatella fiingosa (PaUaa) ) 
3uld rank as distinct species, for the gummy secretion is present 
great profusion even in young zooria in which the zooecia have 
t yet assumed a vertical position. No such form, however, has. 
yet been found in India, and in any case it is impossible to 
jard Ahyonella as a distinct genus. 

Key to the htdmn Species 0 /Plumatella. 

Ectocyst moie 01 less stiff, capable of tranyvei-se 
wrinkling only near the tips of the zooecia, never 
contractue or greatly swollen , zooecia rounded * 
at the tip when the polypide is retracted Fiee 
statoblasts elongate , the free portion of their 
swim-rmg distinctly nai’iower at the sides than at 
the ends 

Ectocyst by no means rigid, of a unifoim pale 
colour, zooecia never emarginate or fun owed, 
straight, curved or sinuous, elongate, cylin- 

dncal .. . .. . fiuticosa,^ 217. 

3 Ectocyst rigid; zooecia (or at any rate some of 
the zooecia) emarginate and furrowed 
b Ectocyst dai’kly pigmented over the greatei 
port of each zocBCiuin, white at the tip 
hronching of the zoanum practicaly dicho¬ 
tomous, profuse, os a rule both horizontal 
and vertical, zocBcia straight or sliglith [p. 220. 

cm’ved or sinuous . , . . . " emco ginataj 

y, Ectocyst colourless and hyaline, hrouchmg of 
the zoanum sparse, lateral, iiTegular, hori¬ 
zontal ; zooecia nearly straight, strongly emar- 
gmate and furrowed ... . ‘.... .. javamca, p 221. 

fP The majonty oftlie zooeciadistinctly L-shaped, 
one hmh being os a rule adherent, ectocyst 
never densely pigmented 
i8 Zooecia cylmdncal, their furrowed keel ne\er 

prominent . , diffusa, p 223 

Zooecia (or at any rate some of the zooecia) 
constncted or tapeiiug at the base, their 
emargination and furrow conspicuous .... alhnam, p 224. 
Ectocyst stiff, zooecia trimcated when the polypide 


IS retracted Surface of zooecia minutely roughened, [p 226, 

distinctly annulate on the distal part . tangany%lcey 

Ectocyst swollen and contracble, capable of trans¬ 
verse wnnkhng all over the zooocium, zooecia 
never em argmate. p '^227. 


There has always been much difficulty in separating the species 
Plumatella, and even now there is no general consensus ofc 


In Bpeeimens preserved m spirit they are apt to collapse and therefore- 
leoome somewhat concave 
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opinion as to the number that should be recognized. The 
difficulty, however, is much reduced if the following precautions 
are observed:— 

(1) If the zoarium appears to be tangled, if the branches inter¬ 
twine or overlap, or if the zooBCia are closely pressed 
together, the whole mass should be carefully dissected out. 
This is necessary not only because zoana belonging to 
diffierent species are sometimes found entangled together 
but also because it is often difficult to recognize the 
characteristic method of branching and shape of the zooBcia 
unless it IB done. 

(2) As large a part as possible of each zoanum should be 
examined, preferably with a binocular microscope, 
and allowance should be made for irregularities and abnor¬ 
malities of all kinds. What must bo observed is the rule 
rather than the exceptions. 

(3) When the statoblasts are being examined, care must be 
taken that they lie fiat and that their surface is parallel to 
that of the nose-piece of the microscope. If they are 
viewed obhquely it is impossible to see their true outlines 
and proportions. 

(4) In order to see the relative proportions of the capsule and 
the swim-ring it is neceasaxy that the statoblast should be 
rendered transparent. This is often difficult owing to the 
presence of air m the air-cells, but strong mtnc acid applied 
judiciously will render it possible (p. 240). 

Ill supervising the preparation of the plates that illustrate this 
genus I have impressed upon the artist the importance of repre¬ 
senting what he saw rather than what he thought he ought to see, 
and the figures are very close copies of actual specimens. I have 
dehberately chosen for representation specimens of Plumatella 
preserved by the simple methods which are often the only 
ones that it is possible for a traveller to adopt, for the great 
majority of naturalists will probably have no opportunity of 
examining living specimens or specimens preserved by special 
methods, and the mam object, I take it, of this senes is to enable 
naturahsts first to distinguish the species described and then to 
learn something of their habitat and habits. 

Gf-EOOBAEEiOAL DiSTitiBUTiON. —Of the Seven species included 
in this key five have been found in Europe (namely P. fi'Uticosa^ 
P. emarginata^ P. diffusa^ P. allmani, and P. punctata), while of 
these five aH but P. allmani are known to occur in. N. America 
also. P. javanica is apparently peculiar to the Onental Eegion, 
while P. tanganyikcB has only been taken in Central Africa and in 
the Bombay Presidency. 

Ttpbs. —Yery few of the type-specimens of the older species of 
Plumatella are in existence. Allman’s are neither in Edinburgh 
nor in London, and Mr. E. Leonard GiU, who has been kind 
enough to go through the Hancock Collection at Newcastle-on- 
Tyne, tells me that he cannot trace Hancock’s. Those of the 
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forms described by Kraepebn are m Hamburg and that of P. tan- 
ganyikcB in the British Museum, and there are schizotypes or 
paratypes of this species and of P. javam&i m Cfeilcutta The 
types of Leidv’s species were at one time m the collection of the 
Philadelphia Academy of Science 

BioIiOgy. —The zoana of the species of Plumatdla are found 
firmly attached to stones, bricks, logs of wood, sticks, fioating 
seeds, the steins and roots of water-plants, and occasionally to the 
shells of molluscs such as and Umo Some species shun 

the light, but all are apparently confined to shallow water 

Various small oligochffite worms (e, g., Ghcetogaster ^ong%llcB^* 
Ncm ohiiisa^ Nais elvngms^ Slavina appendxculata and Pnst%na 
longueta t), take shelter amongst them, dipterous larvse of the 
genus Chivonomvs often build their protective tubes at the base of 
the zoaria, and the surface of the zooecia commonly bears a more 
or leas profuse growth of such protozoa as Fbr^^rtfZZa and Ejpistyhs, 
I have seen a worm of the genus Ghc^ogaster devouring the 
tentacles of a polypide that had been accidentally injured, but as 
a rule the movements of the lophophore are too quick to permit 
attacks of the kind, and I know of no active enemy of the genua. 
The growth of sponges at the base of the zoaria probably chokes 
some species, but one form (F. fruttcosa) is able to surmount this 
difficulty by elongating its zooecia (p. 219) A small worm 
(Aulophoms tonhiTiemis) which is common in ponds m Burma and 
the east of India os far west as Lucknow, often builds the tube in 
which it lives mainly of the free statoblasts of this genus. It 
apparently makes no selection m so doing but merely gathers the 
commonest and lightest objects it can find, for small seeds aud 
minute fragments of wood as well as sponge gem mules and stato¬ 
blasts of other genera are also collected by it I know of no better 
way of obtaining a general idea as to what sponges and phylacto- 
laemata are present m a pond than to examine the tubes of 
Aulophorus ionhinensis. 

I am indebted to Mr, F. H Gravely, Assistant Supenntendent 
in the Indian Museum, for an interesting note re^rding the food 
of PlumateTLa. His observations, which were made m Northamp¬ 
tonshire, were unfortunately interrupted at a critical moment, but 
1 have reproduced them with his consent m order that other 
observers may investigate the phenomena he saw. Mr. Gravely 
noted that a small green flagellate which was abundant in water 
m which PlumaUUa repens was growing luxunantlv, was swallowed 
by the polypides, and that if the polyparmm was kept in a shallow 
dwh of water, hving flagellata of the same species congregated in a 
little pile under the anus of each polypide His preparations 
show very clearly that the flagellates were passing through the 
alimentary canal witliout apparent change, but the method of 

* Annandale, J Aa Soc Bengal (n a ) u, p 188, pi i (1906). 

t See Miohaelsen, Mem. Ind Mua i, pp 131-1S6 (1908). 
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preservation does not permit the refractile granules, which were 
present m large numbers in the cell-substance of the flagellates, 
to be displayed and it is possible that these grauules had dis¬ 
appeared from those flagellates which are present m the recta of his 
specimens. It is clear, therefore, either that certain flagellates 
must pass thiough the alimentary canal of Flumatella unchanged, 
or that the polyzoon must have the power of absorbing the stored 
food material the flagellates contain without doing them any other 
injury. 

The free statoblasts of Pkimatella are as a rule set free before 
the cells they contain become differentiated, and float on the surfece 
ot the water for some time before they germinate, but occasionally 
a small polypide is formed inside the capsule while it is still in its 
parent zooecium. I have, however, seen only one instance of this 
premature development, in a single statoblast contained in a small 
zoarium of P,fruticosa found m Lower Burma in March. The 
fixed statoblasts usually remain fixed to the support of the zoanum, 
even when their parent-zooecium decays, and germinate zn sztu. 

The larva (fig. 40 C, p 207) that originates from the egg of 
Plumatella is a minute pear-shaped, bladder-hke body covered ex¬ 
ternally with fine vibratale threads (cilia) and having a pore at the 
narrow end. At the period at which it is set free from the parent 
zocBCium it already contains a fully formed polypide or pair of 
polypides with the tentacles directed towards the naiTOw end. 
After a brief period of active life, during which it moves through 
the water by means of its ciha, it settles down on its broad end, 
which becomes adhesive, the polypide or pair of polypides is 
everted through the pore at the narrow end, the whole of this 
end IS turned inside out, and a fresh polyparium is rapidly formed 
by budding. 

29. Plumatella fruticoaa, Allman, (Plate III, fig. 1; plate lY, 
fig. 4 ; plate V, fig. 1) 

Phmiatplla fndiGom^ Allman, Ann Nat. Hist xui, p 331 (1844) 
Phimatella‘Iepens^ Beneden (?neo Linne), Mem Acad Roy. 
Belg. 1847, p. 21, pi i, figs l-t. 

Plumatella fi'tdicosaf JohuBtonj'Bnt Zooph (ed 2),p 404 (1847) 
Plumatella coraUoideaj Allman, Rep Bnt. Assoc 1850, p. 335 
PlumateUa stricta, id, Mon. P^esu-Watei Polyzoa, p 99, fig 14 
(1867) 

Plumatell-a fntttc(^a, td.^ thid p. 102, pi vi, 3-5 
PluviateUa cot aUoxdea, id , ibid p 103, pi. vii, figs. 1-4 
PlumateUa lepens and P atncta, Cail^r, Ann. Nat. Hist (3) ui, 
p 341 (1869) 

PlumateUa lumfiiya^ JiiDien (partim), Bull Soc. zool Fi'once, x, 
p 114 (1885) 

Plumatella pniiceps vtir frutico&a^ Tvraepelm, Deutsch. Suaswasser- 
bryozoen, i, p 120, pi vii, fig 148 (1887). 

Plumatella fniticosa, Braem, Unter ii Bryozoen des sussenWassera, 
p 9, pi. 1 , fig 16 (Bibl. Zool u) (1390) 

Plumatella repeua, Anuandale, J As 8oc Bengal (new series) ui, 
1907, p 88 
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Plumatella e7na}f;inataj Loppens Ann. Biol Lacustre, in, 

p 161(1908). 

Plumatella fi'^dicosa, Ajinandale, Rec. Ind Mus v, p 46 (1910) 

Zoamum, The zoarium in the typical form has a loose appearance 
due to the fact that the branches are far apart and the ectocyst 
by no means ngid. When young the zoarimn is adherent, but m 
well-grown polypana vertical branches, often an inch or more in 
length, are freely produced. As a rule they have not the strength to 
stand upright if removed from the water Branching is ordmanly 
lateral and as a rule occurs chiefly on one side of a mam branch or 
trunk. In certain circumstances upright zooecia are pressed to¬ 
gether and reach a great length without branching, and in this form 
(P, coralloides, Allman) daughter-zooecia are often produced at the 
tip of an elongated mother-zooecium in fan-like formation. A de¬ 
pauperated form (P siricta, Allman), occurs in which the vertical 
branches are absent or very short. In all forms internal partitions 
are numerous and stout. 

Zocscia, The zocecia are cylmdneal and bear a simple keel on 
their dorsal surface. They are never emarginate or furrowed. In 
the typical form their diameter is more than half a millimetre, 
and they are always of considerable length. The ectocyst is thin 
and never very rigid or deeply pigmented, the colour usually being 
an almost uniform pale pinkish brown and fading little towards 
the tip of the zoceciiim. 

StatohJasts, Both free and stationary statoblasts are formed, but 
the latter are rare and do not always adhere. They resemble Iho 
free statoblasts m general form but have a solid margin instead of 
a swim-ring and are often minutely serrated round the edge. The 
tree statoblasts are at least considerably, sometimes very elongate ; 
in all zoana it is possible to find specimens that are more than 
twice as long as broad. The capsule is relatively large and re¬ 
sembles the swim-rmg in outline, so that the free portion of the 
latter is not much nairower at the sides than at the ends The 
sides are distinctly convex and the ends rounded; the swim-ring 
encroaches little on the surface of the capsule. 

Polypide. The tentacles number between 40 and 50 and are 
not festooned at the base. The stomach is slender and elongate, 

Ttpb not m existence. 

Ststumatio Bjdmabeb. —P. fi'uheosa is closely allied to P. repeals' 
(European and N. American) but always has much longer stato- 
blaats. Three phases of the species may be distinguished as 
follows:— 

A. (Fo^'ma typica) Zooecia stout in form, not greatly elongate ; 

free branches produced in profusion. 

B. (P. stricta, Allman, P, repe^is^ van Beneden), Zooecia slender ; 

free branches absent or consisting of two or three zooecia 
only. 

C. (P, coralloides^ Allman) Vertical zooecia pressed together 

and greatly elongated. 
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Indian specimens of the typical form agree w ell with German 
specimens labelled by Prof, E!raepelm P. pi*inceps vslt. fruticosa^ 
and specimens of the coralloides phase could hardly be distinguished 
from similar specimens from Scotland. 

Gbogbaphioajl DisamEBUTiON". — F.fruticosa is widely distnbuted 
in Europe and probably m N, Amenca. I have seen Indian speci¬ 
mens from the Punjab (Lahore, Stqjhenson), from Bombay, from 
Travancore, from Calcutta and other places m the Ganges delta, 
from Bajshahi (Eampnr Bhoolia) on the R, Ganges, from Kurseong 
in the E Himalayas (alt. 4,500 feet), and from Kawkareik in 
Tenassenm Statoblasts found on the surface of a pond near 
Simla in the W. Hamalayas (alt. ca 8,000 feet), probably belong 
to this species. 

Biology.— Allman states that m England P.fimticosa is fond 
of stiU and slowly-running water. The typical form and the 
coralloides phase grow abundantly in the Calcutta tanks, the 
former often attainmg an extraordinary luxuriance I have found 
the var. stncta only m water in which there was reason to suspect 
a lack of minute life (and therefore ot food), iiz m Shasthancottah 
Lake in GDravancore, m a swamp in Lower Burma, and in a small 
jungle stream near the base of the Western Ghats m Ttavancore. 
The species is the only one that I have seen in running water m 
India, and the specimens obtained in the jungle stream in Travan¬ 
core are the only specimens I have taken iii these circumstances. 
P. fniticosa always grows near the surface or near the edge of 
water , it is found attached to the stems of bulrushes and other 
aquatic plants, to floating seeds and logs and (rarely) to stones and 
bricks. So far as my experience goes it is only found, at any rate 
in Calcutta, in the cold weather and does not make its appearance 
earlier than October. 

The form Allman called P coralloides was found by him,. 
“ attached to floating logs of wood, together with P. rejpens and 
Gordylopliora lacxistins^ and generally immersed in masses of Spon^ 
gilla jkmatiksP I have always found it immersed in sponges 
(jS. lacustns^ S alba, S. carteri, and S crassissima), except when the 
sponge in which it had been immersed had decayed. Indeed, the- 
peculiar form it has assumed appears to be directly due to the 
pressuie of the growing sponge exerted on the zooecia, for it is often 
possible to find a zoanum that has been partially overgrown by a 
sponge and has retained its typical form so long as it was free but 
has assumed the coi alloides form where immersed * In Shaathan- 
cottah Lake, Travancore, I found specimens of the stncta phase 


* Braem (op oit, -p 3, pi i, fig 1), has described and figured under the 
name P fungosa var coraUoides, Allman, a dense fonu that somewhat re¬ 
sembles this phase of P jruUcom but has become compacted without external 
pressure It is, however, probably a foimi of P r&pens rather than P fungom 
and difiers m its broad statoblasts from any form of P. fniticosa, I have 
examined specimens of the same form from England 
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embedded m the gelatinous mass formed by a social rotifer and 
to some extent assimilated to the coralloides form 

30. Plnmatella emarginata, Allman, (Plate III, fig. 2, 
plate IV, figs. 1, la,) 

PlumateUa emmginata^ Allman, Ann Nat. Hist xni, p 830 (1844) 
Plumatella muDginata^ Jolinatou, Bnt Zooph. (ed. 2), n 404 
(1847) ^ 

Alcyonella benedem, ^Vllmon, Mon. Fresh-Water Polyzoa, p 89, 
pi IV, figs 5-11 (1867). 

Plumatella ema)g\naia^ id,^ ibid p. 104, pi. vn, figs 6-10 
PlumateUa Incifugu. Jullieu, Bufi Soc. zool Fiance, fiers 89, 90, 
p. 114(1885) ^ ^ . 

Plumatella pnncepaybji Kiaepelin (paitim), Deutach 

Suaawaaserbryoz p. 120, pi iv, tig 108, pi v, fig 128 (1887) 
Plumatella ematginata, Bmem, Uuter. n. Bryoz. sussen “Wasaers, 
p 9, pi 1 , figs 12,14 (Bibl Zool. ii) (1890) 

Plumatella ematyumta^ Annandale {paitim)^ J As Soc Bengal, 
(uewaeiiea) m, 1907, p 89 

Plmnatella pi inceps, Loppens ipai Urn), Ann. Biol. Iacu6ti*e, in, p 1(32, 
fig 7 (1908). r > JV y 

Plumatella eimitjmatu^ Annandale, Bee Ind. Mua v, p 47 (1910) 

Zoamum, The zoarium often covers a considerable area on flat 
surfaces and is sometimes entirely recumbent. More usually, 
however, the younger part is vertical In either case the branching 
13 practically dichotomous, two young zooecia arising almost simul¬ 
taneously at the tip of a mother-zooecium and diverging from one 
another at a small angle "When the zoarium becomes vertical, 
ngid branches of as much as an inch in length ai’e sometimes pro¬ 
duced m this way and, arising parallel to one another, are pressed 
together to form an almost solid mass (=Alcyonella benedeni, 
Allman). In such cases the basal zooecium or at any rate the 
basal part of each upright branch is considerably elongated In 
recumbent zooecia the mam branches often radiate outwards from 
a common centre, 

Zooecia The zooscia are of almost equal width throughout, 
slender, and moderately elongate when recumbent. Their eetocyst 
is stiff; they are emarginate at the tip and more or less distinctly 
furrowed on the dorsal surface, the heel in which the furrow runs 
not being iiromiuent. The orifice is often on the dorsal surface 
even in upright branches. Each zoosemm is of a dark brown or 
almost black colour for the greater part of its length but has a 
conspicuous white tip which is extended down the dorsal surface 
in. the form of a triangle, its limits being rather more extensive 
than and parallel to those of the emargmation. 

Statohhst The ma]ority of the free statoblasts are elongate and 
truncate or suhtruncate at the extremities, the sides being as a 
rule straight and parallel. In every polyparium specimens will 
be found that are between twice and thrice as long as broad The 
capsule IS, however, relatively much broader than the swim-ring, 
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often being nenrly circular, and there is therefore ab either end a 
considerable extent of free air-cells, while the extent of these cells 
at the sides of the capsule is small. The air-cells cover a con¬ 
siderable part of the dorsal surface of the capsule Fixed 
statoblasts are usually found in old colonies, especially at the 
approach of the hot weather. They have an oval form and are 
surrounded by a membranous margin on which traces of reticulation 
can often be detected. As a rule statoblasts of both types are 
produced m considerable but not in excessive numbers. 

Polypide, There are about 40 tentacles, the velum at the base of 
which extends upwards for a considerable disfance without being 
festooned The stomach is elongate and slender and narrowly 
rounded at the base. 

The method of branching, the coloration of the zooecia and the 
form of the free statoblast are all characteristic Luxuriant or 
closely compressed zoaria of P diffusa often bear a superficial 
resemblance to those of P. emargxnata^ but the resemblance dis¬ 
appears if they are carefully dissected out. Indian specimens of 
P. emargitmta agree closely with European ones. 

Geoqeaphioal Distbibution.—P enmrcfinata is a common 
species in Europe, N. Araenca, and southern Asia and probably 
also occurs in Africa and Australia I have examined specimens 
from Calcutta, Rangoon, and Mandalay in Indian territory, and 
also from Jalor in the Patani States (Malay Peninsula) and the 
Tale Noi, Lakon Sitaniarat, Lower Siam. Genmnules found by 
Apstein (Zool. Jahrb. (Syst.) xxv, 1907, p. 201) in plankton from 
the Colombo lake may belong to this species or to any of the 
others included by Kraepebn m his P. princes 

Biology.—I n Ireland Allan found P. emarginata in streams 
and rivulets, but it also occurs in European lakes In India I 
have only found it in ponds. It prefers to adhere to the surface 
of stones or bncks, but when these are not available is found on 
the stems of water-plants In the latter position the form called 
Alcyonella henedeni by Allman is usually produced, owing to the 
fact that the upright branches are crov^ded together through lack 
of space, very much in the same way (although o^^ mg to a different 
cause) as those of P. fmiticosa are crowded together in the 
coraUo'ides phase, to which the hmedein phase of P emargxnata 
18 in many respects analogous 

Although it 18 essentially a cold-weather species in Calcutta, 
P emaraiTUita is sometimes found in a living condition during <he 
“ rams.** Zoaria examined at this season, however, contains few 
living polyp ides, the majority of the zomcia having rotted away 
and left fixed statoblasts only to mark their former position 

31. Plumatella javanica,/frflepeiZm 

PlumateVa oavamca. Kvaepelin, Mitt Nat Mus TTanib xxiii, p 143, 
figs 1-3 (1906) 

Plumatella emai qvnata yar itXmnicaj Loppens, Ann Biol lacustie, 
111, p 162(1908) 
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Flumatella javamcdf Annandale, Rec. Ind Mus v, p 50 (1910) 
Plumatelia allmani var. dunio) tie) i, id (partim) {nec AUman), ibid. 
p. 49 

This species is related to P emargimta^ from which it may be 
distinguished by the following characters.— 

ZottmtM, The zoanum is always enhrely recumbent and branches 
sparingly, its method of branching does not approach the dicho¬ 
tomous type but is lateial and irregular Linear senes of zooecia 
without lateral brauches are often formed. 

Zoceda. The zooecia are slender and often very long; they are 
strongly emarginate and furrowed, and the keel that contains the 
furrow IS conspicuous. The ectocyst is hyaline and as a rule 
absolutely colourless 

Statohlasts The free statoblasts are vanable in length, sometimes 
distinctly elongate, sometimes elongate only to a moderate degree; 
they are rounded at the extremities and have the sides slightly or 
distinctly convex outwards. The capsule is relatively large, and 
the free portion of the swim-idng is not much broader at the ends 
than at the sides. The fixed statoblasts are elongate and sur¬ 
rounded by an irregularly shaped chitmous membiane, which is 
often of considerable extent The whole of the dorsal surface is 
covered with what appear to be rudimentary air-spaces some of 
which even contain air 

The transparent glassy ectocyst and strong furrowed keel of 
this species are very characteristic, but the former character is apt 
to be obscured by stainmg due to external causes, especially when 
the zoarium is attached to dead wood. The shape oE the free 
statoblasts is too variable to be regarded as a good diagnostic 
character, but the fixed statoblasts, when they are to be found, 
are very charactenstic m appearance P javamca appears to be 
closely related to Allman's P. dumortieri, with which stained zoaria 
are apt to be confused. T'he character of the ectoc 3 ^st is, however, 
different, and the free part of the swim-rmg is diatmctly narrower 
at the sides of the free statoblasts. Dr. Kraepelin has been kind 
enough to send me one of the types 

Types in the Hamburg and Indian Museums. 

Geogeaphioal Disthibutiom-. —Java, Penang, India Indian 
localities are — Bengal, Calcutta, Berhampore, Murshidabad ; 
R Jharai, Siripur, Saran district, Tirhut. E. Himalayas, Kur- 
seong, Darjihng district (alt 4,500 feet); Madeas Peesidbncy, 
canal near Sraj^ad, Travancore. Mr 0. W Beebe has recently 
sent me a specimen taken by him in the Botamcal (hardens at 
Penang 

Biology —Very little is known about the biology of this 
species Kraepehn took it in Java on the leaves of water-lilies. 
It is not uncommon during the cold weather in the Calcutta 
Zoological Gardens on floating seeds and sticks and on the stems 
of bulrushes, in Travancore I took it in JSfovember on the sub¬ 
merged lea\eB of Pandam growing at the edge of a canal of 
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slightlj brackish water Mr. Hodgart, the collector of the Indian 
Museum, found it in the It. Jharai ou the stems of water-plants 
at a time of flood m the “ rains.^ In Calcutta it is often found 
entangled with P, fmtieosa and P emargmaia. 


32 Plumatella diffusa, Leidg, (Plate IV, fig 2.) 

Plumalella diffusa^ Leidy, P Ac Philad v,jp 261 (1852), 

Plumatella diffma. Allman, Mon Fresh-Water Polyzoa, p 106 
(1867) 

Plumatella difma, Hyatt, Comm. Essex lost, iv, pi viu, figs. 11,12 
(1866). 

Plumatella diffusa^ id , ibid v, p 107, fig 12 (1868) 

Plumatella repem. Jullieu, Bull Soc zool. France, x, fig. 37 (lamua 
for 73), p. 110 (1885) 

PlumateUa dtffdsa, id, ibid figs 166,167, pp. 130, 131 

Plumatella allmani vai. diffusa. AunandMe, Kec liid Mus v, p. 49 
(1910) 

Zoartum. The zoariuni often covers a considerable area on flat 
surfaces and is sometimes found crowded together on the stems of 
plants In the latter case the arrangement of the mam branches 
18 distinctly radiate Upiight branches occur rarely and never 
consist of more than three zocecia The characteristic method of 
branching is best represented by the following diagram — 

Fig. 43 


The partitions are stout aud numerous. 

ZoosGia. The great majority of the zocecia in each zoarium are 
distmctly L-shaped, the long limb being usually adherent. The 
vital organs of the polypide are contained in the vertical limb, 
while the horizontal one, in mature polyparia, is packed full of 
free statoblasts. The zocecia are cylindiical and as a rule ob¬ 
scurely emarginate and furrowed. The ectocyst is stiff; it is 
never deeply pigmented but is usually of a transparent horn- 
colour at the base of each zooeciuin and colourless at the tip, the 
contrast between the two portions never being very strong. The 
basal portion is rough on the surface, the distal portion smooth. 

Statoblasts. Free statoblasts are produced in very great profusion 
and fixed statoblasts are also to be found as a rule. The latter 
resemble those of P. envarginata. The free statoblasts are never 
very large or relatively broad, but they vary considerably as regards 
size and outlme. The capsule is large, the sides convex outwards 
and the extremity more or less broaclly rounded The air-cells 
are unusually large and extend over a great part of the dorsal 
surface of the statoblast. 
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PoJ/yptde, The polypide is shorter and stouter than that of 
P. miargtnata and as a rule has fewer tentacles. 

The moat characteristic feature of this species is the form of 
the zooecia, which differ greatly from those of any other Indian 
species but P. allmam. In the latter they are distinctly “keg¬ 
shaped ” {^ e., constricted at the base and swollen m the middle), 
and the zoanum nevei spreads out over large surfaces in the v ay 
in which that of P diffusa does. 

Type— ? in the Philadelphia Academy of Sciences. 

Gioobaphioal Distribution. —Tins species was originally 
described from North America (m which it is apparently common) 
and occurs also in Europe I have seen Indian specimens from 
the following localities :— Binqai., Calcutta and neighbourhood ; 
Biajshabi (Eampur Bhulia). E HtmaIiATas, Gangtok, Native 
Sikhim (alt. 6,150 feet) {KirlqmtncTc^ SUwart) Punjab, Lahore 
(StepTienson). 

Biology. —P. dffvsa iii Lower Bengal is a cold-weather species. 
It 18 remarkable tor the enormous number of gemmules it pro¬ 
duces and 18 usually found either on floating objects such as the 
stems of certain \\ater-plants, or on stones or bricks at the edge 
of ponds. 

33 PlumateBa ailmanl, Hancocl\ (Plate IV, figs. 3, 3 a ) 

FhtmateUa allmam, Hancock, Ann Nat. Hist. (2) v, p. 200, pi. v, 
hg 3-4, pi. lii, fig 2-3 (1860) 

Plumatella allmam, Allman, Mon. Fresh-Water Polyzoa, p. 106, 
fig 16 (1867) 

Plumatella elegam, id, ibid p 107, pi tiii, figs 6-10 

Flumatella ( “ foime ranipante”) JrJlien, Bull Soc zool 

France, x, p 114 (1886) 

This species is closely allied to P. diffusa, from which it differs 
in the following characters:— 

(1) The zoanum never covers a large area and as a rule grows 

sparingly and mainly in two directions, 

(2) The zooecia are more irregular in shape, not so distinctly 

elbowed, smaller; they have a much more prominently 
keeled ridge The great ma 3 onty of them are constncted 
at the base and taper tow^ards the orifice. In young zoaria 
they are almost colourless but in older ones there is a band 
of not very dense pigment round the base of the vertical 
limb 

(3) The free statoblasts are comparatively large and usually 

show a tendency to taper at the extremities, often being 
almost rhoiuboidal in form. The swim-rmg does not extend 
so far over the dorsal surface as it does in those of P. dif¬ 
fusa , the “ cells ” of which it is composed are small. 

Type not in existence 
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I have seen every gradation between this form and Allman’s 
P. elegans. 

G-bogeaphioaIj Disteibtjtioi?.—P. allrmni is apparently a rai *0 
species to which there are few references in literature. It was 
originally described from England and is stated by JuUien to 
occur in France. I have found specimens only in the lake Bhim 
Tal (alt. 4,600 feet) in the W. Himalayas. 

Biology —The onginal specimens were found by Hancock on 
stones. My own were growing on the leaves of water-plants, 
usually on the under side. When the zocecia were forced to 
stretch across from one leaflet to another they assumed the 
smuous form characteristic of Allman’s P elegans, 

84. Plnmatella tanganyikse, Rousselet 

Plumaiella imganyxkcB, Rousselet, Proc. Zool Soc. London, 1907 (i), 
p. 262, pi. XIV, jigs. 1-4 

Plumaiella hotnhay&imSf Annandale, Bee. Ind. Mus ii, p. 169, flgs. 1, 
2 (1908) 

Phimatella hombayenm, id.j %bid, v, p. 51 (1910). 

Zoanum, The whole colony is recumbent but branches freely 
and at short intervals in a horizontal plane, so that the zooscia 
become crowded together and the branches sometimes overlap 
one another The zoarium often covers a considerable area, but 
growth seems to be mamly in two directions When growing on 
the stems of water-plants the branches are often parallel and 
closely pressed together but remain recumbent m this position 
A stout membrane sometimes extends between branches and 
individual zocecia. 

Zooecia The walls of the zocecia are thick, stifP, and more or less 
darkly but not opaquely pigmented; the external surface, although 
not very smooth, is always dean. The two most noteworthy 
characters of the zooecia are (i) their truncated appearance when 
the polypide is retracted, and (ii) the conspicuous, although often 
irregular external annulation of their walls. The tip of each 
zocecium, owing to the fact that the mvaginated part of the 
ectocyst is soft and sharply separated from the stifEened wall of 
the tube, terminates abruptly and is not rounded off gradually as 
18 the case in most species of the genus, sometimes it expands 
mto a trumpet-like mouth The annulation of the external 
surface is due to numerous thickened areas of the ectocyst which 
take the form of slender rings surroundiug the zocecium; they 
are most conspicuous on its distal half. On the dorsal surface of 
the base of each zocecium there is a conspicuous furrowed keel, 
which, however, does not usually extend to the distal end; the 
latter is oval in cross-section. The zooecia are short and broad, 
their base is always recumbent, and, when the zoanum is attached 
to a stone or shell, often seems to be actually embedded in the 
support; the distal part turns upwards and is free, so that the 
aperture is terminal, the zooecia of the older parts of the zoanum 

Q 
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exhibit the specific characters much more clearly than those at the 
growing points. 

Polyjpide, The lophophore bears 20 to 30 tentacles, which are 
long and slender ; the velum at their base extends up each tentacle 
in the form of a sharply pointed projection, but these projections 
do not extend for more than one-fifth of the length of the ten¬ 
tacles. Both the yelum and the tentacular sheath bear numerous 



Pig 44 — PhmjOLteUa, tangmiyika from Igatpuri Lake. 

A=outline of part of zoarisim from a stone, X 16 , B=outline of the tip 
of a single zooeoium, X 70, 0=free statoblast, x 70. 

mmute tubercles on the external surface. The base of the 
stomach is rounded, and the whole of the alimentary canal has 
a stout appearance. 
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^tatohlaats. Both fixed and free etatoblasts are produced, but 
not in very large numbers. The latter are broadly oval and are 
surrounded by a stout chitmous ring, which often possesses 
irregular membranous projections; the surface is smooth. The 
free statoblasts are small and moderately elongate, the maximum 
breadth as a rule measunng about | of the length; the capsule is 
relatively large and the nng of air-ceJls is not very much broader 
at the ends than at the sides; the dorsal surface of the central 
capsule 18 profusely tuberculate. The outline of the whole struc¬ 
ture IS often somewhat irregular 

In deference to Mr. Eousselet’s opinion expressed in a letter I 
have hitherto regarded the Bombay form of tbs species as distinct 
from the African one, and there certainly is a great difference in 
the appearance of specimens taken on the lower surface of stones 
in Igatpuri Lake and of the types of P. tanganyikos^ one of which 
18 now in the collection of the Indian Museum. The dark colour 
of the former, however, and their vigorous growth appear to be 
directly due to environment, for these characters disappear to a 
large extent m specimens growmg on the stems of water-plants in 
the same lake. Indeed, such specimens are exactly mtermediate 
between the form “ hombayensis ” and the typical form of the 
species P. tanganyiJcoe is closely allied to P ^Tvdvjg^phnensis^ 
Eraepelio, from the island of Luzon, but the latter has a smooth 
and pohshed ectocyst devoid of annulations, and zocecia of a more 
elongate and regular form. 

Tipbs of the species in the British and Indian Museums, those 
of P homhayenm in the latter collection. 

Qeoghaphioal Di8TBiBUTi03<r.— P, tanganyihm is only known 
as yet from L. Tanganyika in Central Africa and from Igatpuri in 
the Bombay Presidency. 

Bioloqt. —In both localities the zoaria were found in shallow 
water. In L Tanganyika they were encrustmg stones and shells, 
while at Igatpuri they were fixed for the most part to the lower 
surface of stones but were also found on the stems of water-plants. 
My specimens from the Bombay Presidency were taken, on two 
separate occasions, at the end of I^ovember. At that date the 
zoana were already decaying and large blanks, marked out by fixed 
statoblasts, were often observed on the stones. Probably, there¬ 
fore, the species flourishes during the “ rams.’’ 


35. Plumatella punctata, Ewmock, (Plate lY, fig. 6.) 

PlmmteUa jfmnctata, Hancock, Ann. Nat Hist. (2) v, p. 200, pi. lii 
fig. 1, and pi. V, figs. 6, 7 (1860) 

Plumatella veaiadanSi Leidy, P. Ac Philad vii, p 192 (1854). 
PluniateUa vitrea, Hyatt, Oomm Essex Inst iv, pi. ix, figs. 1, 2 
(1866) 

Plumatella yunctata^ Allman, Mon. Fresh-Water Polyzoa, p. 100, 
tig 16 (1867) 

Plumatella vesictdans, td.^ ibid. p. 101. 

Q 2 



228 


PLUMATBLIitDiK. 


TlumcMla Proc Essex Inst, v, p 225, figs. 18, ]& 

(1868) 

PlwnateUa vemulanSy id , ibid p 225 

SyahneUa Desicularts^ Julben, Bull Soc zool France, x, p IS;?, 
figs 166-172 (1886). 

SymneUa vitrea^ id, ibid, p 134, figs. 173-179 

FlumateUa pmictataj KraepeUn, Deutsch Siisswaasevbryozoen, i, 
p. 126, pi. IV, figs. 116,116, pi V, figs. 124,126, pi vu,fig8.163, 
164(1887). 

Plumafdla vesicidanSf Braera, Unters u Bryozoen sussen Wassers, 
p 8, pi. 1 , fig 8 (Bibl Zool 11 ) (1890) 

Syahnella jmnctataj Loppens, Ann Biol lociistre, in, p 103 (1908) 

Plumatella punctata, Annandale, Eec Ind. Mus y, p, 62 (1910) ' 

Zoanum, The zoarium is entirely recumbent and often appears 
to form an almost uniform flat layer instead of a dendritic body 
Sometimes, howeyer, it is distinctly linear, with lateral branches 
produced irregularly at considerable distances apart. 

Zocecta. The zooecia differ from those of all other species in 
having a greatly swollen, soft ectocyst which can be transversely 
wrinkled all over the zocecium by the action of the muscles of the 
polypide and is distinctly contractile. It is mainly owing to the 
swollen and almost gelatinous nature of the ectocyst that the 
dendntic character ot the zoarium is frequently concealed, for the 
method of branching is essentially the same as that of P. diffusa, 
although the zooecia are not so distinctly elbowed. The ectocyst 
IS colourless or faintly tinted with brown ; as a rule it is not quite 
hyaline and the external surface is minutely roughened or tuber- 
culate. The zooecia are not emargiuate or furrowed 

Statohlasis Stationary statoblasts are not found. The free 
statoblasts are variable and often asymmetrical in outline, but the 
free portion of the awim-ring is always of nearly equal diameter 
aU round the periphery and the capsule relatively large. Some of 
the statoblasts are always broad in comparison with their length. 

Polypide. The polypide is comparatively short and stout. 
European specimens are said to have from 30 to 40 tentacles, but 
Indian specimens have only from 20 to 30. 

Shrunken specimens of the less congested forms of this species 
closely resemble specimens of P repens, but the statoblaate ai'e 
more variable in shape and the ectocyst, even in such specimens 
is thicker. Living or well-preserved specimens cannot be mis¬ 
taken for those of any other species. Jullien regarded P pmeiata 
as the type of a distinct genus (Hyalinella) but included in 
Plumatella at least one form (P. aiethuaa^^) which probably 
belongs to this species. Kraepelin distinguishes as “ varieties ” 
two phases, a summer phase (“ var. proa/r a to ”) and an autumn 
phase (“ var. dmsa ’). The former often forms linear senes of 
considerable length with only an occasional side-branch, while in 
the autumn phase branching is so profuse and the branches are so 
closely pressed together that the zoarium comes to resemble a 
uniform gelatinous patch rather than a dendritic growth. A 
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phase resembling the European autumn form is the commonest in 
Calcutta and I have also found one intermediate between this and 
Kraepelm’s “ var. neither having any seasonal signifi- 

oance m India. 

GBOGBAJPHiOiJi Disthibution —P punctataiB widely distributed 
in Europe and N. America, but in the Oriental Eegion it has only 
been found in Calcutta and the neighbourhood. 

Biology —In this part of India P.piwiciat« flourishes both during 
the “ rams ” and in winter I have found specimens^ in June and 
July and also in December and January The majontv of them 
were attached to bricks, but some were on the roots of duckweed, 
the stems of water-plants, and the tips of creepers fading into 
water The species is often found together with StohUa indica 
and also with other species of its own genus. It is most common, 
in the neighbourhood of Calcutta, in that part of the town which 
is near the Salt Lakes, and occurs m ponds the water of which is 
slightly brackish. 


Genus 2. STOLELLA, A7inamlale. 

StolelUif Annandale, Rec. Ind Mus. in, p 279 (1909). 

Stolella, id , ibid v, p. 63 (1910) 

Type, StoMki itidica^ Annandale- 

Zoctrtum. The zoanum consists of groups of zooecia (or occasion¬ 
ally of single zooBcia) 3 oin 0 d together by an adherent rhizome. 
There is no gelatinous investment 

Zooecia. The adult zooscia resemble those of Plumatella except 
in being sometimes more or less upriglit 

Poh/pide and StatoUasU. The polypide and sratoblasts resemble 
those of Pluinatdla Eixed as well as free statoblasts occur. 

This genus is closely allied to Plumatella, from which it is 
probably denved The root-like tube from which the zooscia arise 
is formed by the great elongation of the basal part of a zocecium, 
and the zoaria closely resemble those of P» punctata, for it is not 
until several zocacia have been produced that the characteristic 
mode of growth becomes apparent. 

StoleUa has only been found in India and is monotypic 


416. StoleUa indica, Annandale (Plate Y, figs 3, 4.) 

Stolella indica, Annandale, Rec Ind. Mus in, p. 279, fig. (1909). 
Stolella indica, id, ibid, v, p. 63 (1910). 

Zoanum. The zoanum is adherent and linear, having neither 
lateral nor vertical branches. 


* But see p 240 (addenda) 
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Zoceda. The zooecia are abort and slender, erect or nearly so,, 
distinctly emarginate and furrowed. Their ectocysfc is soft, colour¬ 
less and transparent but minutely roughened on the surface. 

Polypide The tentacles number from 30 to 36 and are rather 
short and stout, sometimes being slightly expanded at the tips. 
The stomach is comparatively short and abruptly truncated 
posteriorly. 

Statohlasis Both free and fixed statoblasts are found, and both 
are variable in form, the latter varying in outline from the circular 
to the broadly oval. The free statoblasts resemble those of 
Plumatella pimctata^ but are sometimes rather more elongate. 

Ttpb in the Indian Museum. 



Fig 46.—Zoanum of Siolella indica on stem of water-plant 
(from Calcutta), X 6 

GbogbaphicaIi Distbibtjtion, —So far as we know, this s^iBcies- 
IB confined to the Indo-Gangetic Plain. Major Walton found it 
at Bulandshahr m the United Provinces, and it is not uncommon 
in the neighbourhood of Calcutta 
^ Bioloot. —^The zoai-ia of S. xndica are usually fixed to the roots 
of duckweed or to the stems of other plants. They are often 
found together with those of P, pjLnctata, A slight infusion of 
brackish water mto the ponds in which it lives does not seem to 
be mimical to this species, but I have found it in ponds in which 
nothing of the kind was possible. It flounsbes during the 
“ rams ’’ and, to judge from specimens kept m an aquarium, is very 
short-lived Major Walton found it growing over a zoarium of 
ffwlopia lacustns. 
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Subfamily B. LOPHOPINiS. 

The zoaria of this subfamily are never dendritio but form 
gelatmoQS masses which ^ except m Auatrahlla^ are cusbion-Bhaped 
or sack-hke. With the possible exception of Australella^ they 
possess to a limited extent the power of moving along vertical or 
horizontal surfaces, but it is by no means clear how they do so 
(see p. 172). The statoblasts are remarkable for their large size, 
and it is noteworthy that AustraleUa, which is intermediate in 
structure between the Plumatellinse and the Lophopinee, possesses 
statoblasts of intermediate size. The swim-nng is always well 
developed, and fixed statoblasts are unknown. 

Only two genera (^Lophopodella and Fectinaiella) have been 
definitely proved to occur in India, but a third (Lqphojpus*) is 
stated to have been found in Madras. Should it be met with it 
will easily be recognized by the upright position of its polypides 
when their tentacles are expanded and by the fact that the stato¬ 
blasts never bear margmal processes. 


G-enus 3. LOFHOPODELLA, EousseUt. 

Loph^odeUuj Eouaselet, Joum. Quek. Micr. Club (2) ix, p. 45 
L^liopodella, Annandale, Rec Ind. Mus. v, p 64 (1910). 

Type, PectinateUa carteriy Hyatt 

Zoarium. The zoarium consists of a circular or oval mass of no 
great size. Polyparia do not form compound colonies 

Polypides. The polypides lie semi-recumbent in the mass and 
never stand upright m a vertical position. 

Statoblasts. The statoblasts are of considerable size and normally 
bear at both ends a senes of chitmous processes armed with double- 
rows of small carved spinules 

As a rule the genua is easily recognized by means of the stato¬ 
blasts, but sometimes the processes at the ends of these structures 
are absent or abortive and it is then difficult to distin^sh them 
from those of Lophopus There is, however, no speaes of that 


*■ Only two species are known, L, crystaUinm (Pallas) from Europe and 
N Amenoa, with oval statoblasts that are produced and pointed at me two 
ends, and L Meissner from Brazil, with irregularly polygonal or 

nearly circular statoblasts 
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genus known that has statoblasta shaped bke those of the Indian 
species of Lophopodella 

Three species of Loplio;podelLa^ all of which occur in Africa, have 
been descnbed; Z. eapensis from S. Afnca, which has the ends 
of the statoblast greatly produced, L thamasi trom Rhodesia, in 
which they are distinctly concave, and Z. cartert from E. Africa, 
India and Japan, in which they are convex or truncate. 

The germination of the gemmule and tlie early stages in the 
development of the polyparmm of Z cajperms have been descnbed 
by Miss Sollas (Ann Nat. Hist. (8) li, p 264, 1908). 


37. Lophopodella carter! (Hyatt), (Plate III, figs. 4, 4«.) 

I/ophopus sp,, Garter, Ann Nat Hist (8) in, p. 386, pL vm, 
figs. 8-16 (1869). 

P Lophopua 8p, Mitchell, Q J Micr Sci. London (3) n, p. 61 
(1862). 

Fectinatella cat^ri, Hyatt, Comm Essex Inst, iv, p 203 (footnote) 
(1866) 

Fectinatella carter^ Meissner, Die Moosthiere Ost-A.frikas, p. 4 (m 
Mohius’s Deutsch-Ost-Afrika, iv, 1898). 

LophopodeUa caHen, Rouaselet, Journ Quek Micr. Olnb, (2) ix, 
p. 47, pL lu, fi^. 6, 7 (1904) 

Lophopua caiten^ Annandale, Rec Ind. Mua ii, p. 171, ficr. 3 
(1908). ^ ; 6 

Lophopodella oarterit id , ihid, v, p 66 (1910). 

Zoartum. The zoarium as a rule has one horizontal axis longer 
than the other so that it assumes an oval form when the polypides 
are expanded; when they are retracted its outline is distinctly 
lobular. Viewed from the side it is mound-shaped. The poly¬ 
pides radiate, as a rule lu several circles, from a common centre. 
The ectocyst is much swollen, hyaline and colourless. 

Polypi^ The polypide has normally about 60 tentacles, the 
velum at the base of which is narrow and by no means strongly 
festooned. The stomach is yellow or greenish in colour. The 
extended part of the polypide measures when fully expanded 
rather less than 3 mm., and each limb of the lophophore about 
the same 

Statoblast, The statoblast is variable in shape and size but 
measures on an average about 0 85x0*56 mm. The ends are 
truncate or subtruncate; the capsule is small as compared with 
the swim-nng and as a rule circular or nearly so. The processes 
at the two ends are variable in number; so also are their spinules, 
which are arranged in two parallel rows, one row on each side of 
the process, and are neither very numerous nor set close together, 
as a rule they curve round through the greater part of a circle and 
are absent from the basal part of the process. 
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A B 


46 —Lophopodella carieri (from Igatj^iin Lake) 

A = outline of a zoarium with the polyyiides expanded, a-a seen from below 
through glass to which it \ms attached, x4, B «=■ outline of a zoanum with 
the polypides highly contracted, as seen fioin above, X4, C = statoblaat, 
X75 


37 a Var. himalayaua. 


Lophopus lendenfeldi^ Anuandale {nec Ridley), J As. Soc. Bengal, 
(n. s) 111 , 1907, p. 92, pi u, figs 1-4 (1907) 

Xophopua lend&afeldi vav himalayanus^ td., Rec Ind. Mus i, p 147, 
figs. 1, 2 (1907) 

Lophopm Jiimalayanus, id ^ ibid ii, p 172, fig. 4 (1908). 


This variety differs from the typical form lu having fewer 
tentacles and in the fact that the marginal processes of the stato- 
blast are abortive or absent 
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Fecttnatella davenpw'ti^ Ok^.* hom Japan is evidently a local 
race of L, carten^ from the typical form of which it differs in 
having the marginal processes of the statoblast more numerous 
and better developed. The abortive structure of these processes 
in var. Tnmalayana points to an arrest of development, for they 
are the last part of the statoblast to be formed. 

Tinpus The statoblasts mounted m Canada balsam by Carter 
and now in the Bntish Museum must be regarded as the types of 
the species named but not seen by Hyatt The types of the var* 
Tiimalayana are in the Indian Museum and those of the subspecies 
davmjporU presumably in the possession of Hr. Oka in Tokyo. 

Gbogeaphioal HiBTiaBUTioif.—The typical form occurs in 
Bombay, the W. Himalayas and possibly Madras, and its stato- 
blaats have been found in E. Africa , the var. hvmalayana has only 
been taken m the "W. Himalayas and the subspecies davenj^orti in 
Japan. Indian localities are:— Bombay Pubsibinot, Igatpun 
LaJce, W, Ghats (alt. ca, 2,000 feet), the Island of Bombay 
{Carter)' W Himalayas, Bhim Tal, Kumaon (alt. 4,600 feet). 

Biology. — L. caHeri is found on the lower surface of stones 
and on the stems and leaves of water-plants, usually in lakes or 
large ponds. Although the zoaria do not form compound colonies 
by secretbg a ^ common membrane or investment, they are 
markedly gregarious. The most closely congregated and the 
largest zooria I have seen were assembled amongst a gelatinous 
green alga of the genus Tol/yj^othnos t (Myxophycem) that grov^ s 
on the vertical stems of a plant at the edge ot Igatpun Lake j 
it IB noteworthy lhat in this case the alga seemed to take the place 
of the common investment of FecUnatella hurmamca^ m which 
green cells are present in large numbers (p. 237). The zoana of 
L. cart&n are able to change their position, and I found that if a 
number of them were placed in a bottle of water they slowly came 
together at one spot, thus apparently forming temporary compound 
colonies. Before a movement of the whole zoailum commences 
its base becomes detached from its support at the anterior end 
(fig. 32, p. 172), but the whole action is extremely slow and I 
have not been able to discover any facts that cast light on its 
exact method of production. At Igatpuri statoblasts are being^ 
produced in considerable numbers at the end of November, but 
many young zoana can be found in which none have as yet been 
formed. 

The larva of a fly of the genus Chironorwus is often found 
inhabiting a tube below zoana of X. cartei'i. It is thus protected 
from its enemies but can protrude its head from beneath the 
zoanum and seize the small animals on which it preys. 

* Zool Anz XXXI, p 716 (1907), aoid Annot Zool. Jopon, vi, p 117 (1907) 

t Prof W. West will shortly desoribe this alga, which represents a new 
species, in the Joum. Asiat. Soo Bengal, under the name Tolypotlmx lovho- 
'poddlopMa 1911, ^ 
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Genus 4. PECTINATELLA, Leidy. 

Qiisiatella, Leidy, P. Ac Pliilad v, p 266 (1862). 

PectinateUa^ id , ilnd., p. 320. 

Pectinatella^ AllmaD, Mon. Fi’esh-Water Polyzoa, p 81 (1867) 

Peotinatella, Hyatt, Proc Essez Inst v, p. 227, fig 20 (1867) 

PectmateUa, Kraepelin, DeutscL SuBswaBserbryozoen, i, p. 133 
(1887). 

Pectmatella^ Oka, Joiirn. Coll Sci. Tokyo, ir, p 89 (1891). 

Type, FecUnaUlla 'nmgnijica^ Leidy. 

This genus is closely allied to Lophopodella, from which it is often 
difficult to distiuguish young specimens. Adult zoana are, how¬ 
ever, always embedded togethenn groups in a gelatinous investment 
which they are thought to secrete m common*, and the atatoblaste 
are entirely suiTounded by processes that bear curved spinules 
at their tips only. The polypides have the same semi-recumbent 
position as those of Loplu>podella but are larger than those of any 
species of Lophopodella or LopJiopus yet known. The statoblasts 
are larger than those of any other Plumatellidse. 

The type-species was onginally found in N. America but has- 
since been taken in several localities in continental Europe. 
Except this and the Indian form only one species is Imown, 
namely P, gdatmosa from Japan. P. magnified has circular 
statoblasts with long margmal processes, while in P gelatinosa 
the statoblasts are subquadrate and in P. lumnanica almost 
circular, both Asiatic forms having very short marginal processes 

The compound colonies formed by Pectinatella are often of great 
size. Those of P. gdaiinosa are sometimes over 2 metres m length, 
while those of P. hw^mamca in the Sur Lake appeared to be only 
limited as regards their growth by the shallowness of the water in 
which the reeds to which they were attached were growing. Some 
were observed that were over 2 feet long 

38. Pectinatella burmanica, Annandale. (Plate III, fig. 6 ) 

Pectiiiatella bui'inanwa, Annandale, Rec. Ind Mus ii, p 174, fig 5 
(1908) 

Pectinatella hunnanica^ %hid v, p 56 (1910) 

Pectinatella hw'inamcay id j Spol. Zeyl vii, p 63, pi i, fig 3 (1910) 

Zoarium, The zoana are circular or nearly so except when about 
to undergo division, in which case they are constricted in the 
middle. As a rule they measure nearly an inch (2 cm ) in 


* It 13 now perhaps open to doubt whether the investment is actually 
secreted by the polyzoon, for Prol W West has discovered m it the oells of 
an alga belonging to a genus which habitually secretes a gelatinous investment 
of its own (see p 238, post.) —April 1011 
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diameter. The polypides have a definite arrangement in each 
zoanum, being divided into four groups, each of which has a fan- 
like form. In the first place they are separated into two main 
divisions m a line running through the centre of the zoanum, and 
secondly each main division is separated mto two subordinate ones 
in a line runmng across the other at right angles. The number 
of zoaria jomed together in a single compound colony is very 
vanable, sometimes there are only about half a dozen and some¬ 
times several hundreds. The common investment m living colonies 
IS often as much as two inches thick and has a translucent dark 
greenish colour due to the x^resence in it of green cells. 



Fig 47 — Vccivucbtella hm'niamca, 

A= polypide with the lophophore expanded, X15, a = oesophagus, h = 
cardiac limb of stomach, o =BtoinaoU, d = rectum , o =auu8, / =funioulu8 
[The muscles are omitt^ and the external tubercles are only shown on part 
of the polypide The specimen is from the Snr Lake, Orissa ] B = statoblast 
firom Ceylon, X 36. 

Polypide. The polypide can be extruded for a distance of at 
least 6 mm. Its whole external surface is covered with minute 
tubercles. There are about 90 tentacles, which are long and 
slender, the velum at their base being nan’ow and almost straight. 
The stomach is of considerable stoutness. 

Statohlast, The statoblasts are of large size, measuring from 1 to 
1-76 mm. in diameter. In form they are almost circular, but one 
side IS always slightly flattened. The marginal processes are very 
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short and bear a single pair of hooks at the tip. The capsule is 
circular and small as compared with the free part of the swim- 
rmg. 

Ttpb in the Indian Museum. 

P. hurmamca is evidently a near relation of P. gtloutinosa^ Oka, 
from Japan, differing from that species in the shape of the stato- 
blasts and in having much longer tentacles. The aiTangement 
of the polypides in the zoarium and the general structure of the 
statoblasts are very similar m the two species. 

Q-BOGHtAPHiOAi Disthtbutioit. —P. hurmamm was originally 
described from a swamp at Kawkareik in the Amherst district of 
Tenassenm but has also been found in the Sur Lake near Pun in 
Orissa. Dr, A. Willey obtained specimens from a pool by the 
roadside between Maradankadewela and Galapitagala, at the foot 
of Biitigala, N. Central Province, Ceylon. 

Biology. —The first specimen obtained w’as a statoblast fixed to 
a tube of the obgochcete worm AulopTiorus tonhinensis taken at 
Kawkareik in March. At the same time young zoaria, w'hich did 
not yet possess a common investment, were found on a leaf 
growing on a twig which drooped into the water. Large com¬ 
pound colonies were taken m Onssa in October. They completely 
encased the stems of reeds, thus forming hollow cylinders, but 
sbpped from their supports when the reecls were pulled out of the 
water. In life they resembled gelatinous algae rather than animals 
and exhibited a striking similarity to masses of zoana of Lop/iopo- 
della carteri surrounded by such algao. Some of the colonies were 
evidently dying and contained few polypides in a living condition,, 
but many statoblasts , others were in a fiourishing condition and 
were producing larvro and statoblasts simultaneously. 

A piece of a colony full of larvm was placed before midday in 
an aquarium, hich was kept in a shady verandah. Large numbers 
of larvae were set free almost immediately. They measured about 
2 mm in length and were distinctly pear-shaped ; each contained 
a pair of polypides, which occupied a comparatively small part of 
the interior, the whole of the broader half being hollow. The 
larvae swam slowly, broad-end-first, by means of the cilia with 
which their surface was covered, occasionally gjTating on their long 
axis and always adopting an erratic course Towards evening 
they showed signs of settlmg down, frequently touching the glass 
of the aquanum with their broad ends and sometimes remaining 
still in this position for some minutes. Many attempts were,, 
however, made before fixation was completed, and this did not 
occur until after nightfall. By next morning every larva was 
fixed to the glass and had everted its two polypides. Unfor¬ 
tunately I was not able to trace the development further, but 
young compound colonies were found in which the secretion of 
the common investment had ]ust commenced. The zoana in these 
colonies measui'ed about 1 cm. in diameter and already contained 
many polypides each. 
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Oka has deacnbed the development from the atatoblast of the 
allied Japanese species. He found that each atatoblast produced 
m the first instance a single polypide, and that the statoblasts, 
which were produced in autumn, lay dormant tlirough the winter 
and germinated m spring. As the Sur Lake begins to undergo 
desiccation as soon as the “ rains ” cense, the statoblasts in it 
probably do not germinate until the break of the next “ rains ” 
about the middle of June. I have had dried statoblasts in my 
possession for over two years. Their cellular coutents appear 
to be in good condition, although the cells show no signs o£ 
development, but they have not germ mated in my aquarium, in 
which some of them have now been kept for more than six 
months. 

The green cells of the common investment are peculiar bodies 
that deserve further study than it has yet been possible to devote 
TO them. Each cell is of ovoid form, varymg somewhat in size 
but as a rule measuring about 0 03x0*008 mm. There can be 
no doubt that these bodies represent a stage in the life-history of 
an alga*. Diatoms, bocilh and other minute plants are otten 
present in the membrane as well as the characteristic green cells, 
but do not form a constant feature of it. 


* Profeaaor W. West identifies this algee as Daotvloooopsis pacti 7 iaioUoj>kila, 
new Bpeoies It will be desoribed, before the publication of this book, m the 
Journ, As Soo Bengal (1911). Prof West has found, asaooiated more or less 
fortuitously with P burmamoa, another alga, namely Miorocpstts oris&icoj also a 
new specieB — April 1011 
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Hints on the Pbepabation op Specimens. 

To preserve Spongillidas —SpongiUidffi must be preserved dry¬ 
er m very strong alcohol. Pormabn should not be used. 

To clean siliceous sponge spicules, —Place small fragments of the 
dned sponge (if alcohol is present, the reaction is apt to be 
violent) in a test tube, cover them with strong nitric acid and boil 
over the flame of a Bunsen burner or small spirit lamp until the 
solid particles disappear. Add a large quantity of water to the 
acid and filter through pure cellulose filter-paper, agitating the 
liquid repeatedly Pass clean water m considerable quantities 
through the filter-paper and dry the latter carefully , place it in a 
spirally coiled wire and ignite with a match, holding the wire m 
such a way that the spicules released by the burning of the paper 
fall into a suitable receptacle They may then be picked up with 
a camers-hair brush and mounted in Canada balsam. 

To examine the sheleion of a Spongillid, —Out thin hand-sections 
with a sharp scalpel, dehydrate if necessary, and mount in Canada 
balsam. 

To prepare g&mmules for examination, —Place the gemmules 
dry m a watch-glass with a few drops of strong nitric acid. When 
gas IS given ofi freely add water in considerable quantities. 
Eemove the gemmules with a camers-hair brush to clean water, 
then to 50%, 70%, 907o and absolute alcohol in succession, 
leavmg them for an hour in each strength of spirit. Clear with 
oil of cloves and mount m Canada balsam. 

To ascertain the presence of huhlile-cells in the parenchyma of a 
Spongillid, —Tease up a small piece of the sponge with a pair of 
needles, mount under a thm cover-slip in strong spirit, and 
examine under a high power of the microscope. 

To preserve Hydra in an expanded condition —Place the polyp in 
a watch-glass of clean water and wait until its tentacles are 
expanded Heat a few drops of commercial formaldehyde and 
squirt the liquid while still hot at the Hydra^ which will be killed 
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instantaneoualy. Remove it to a solution of formaldehyde and 
epmt of the following formula.— 

Commercial formaldehyde 1 part 

Absolute alcohol 3 parts. 

Distilled water 7 parts 

Then pass the Hydra through 5U7o and 70% alcohol and keep 
in 907o« 

To examine the cajiysides of the nettle-ceUs. —Place a living Hyd'i a 
in a small drop of water on a slide and press a thin cover-slip 
down upon it. 

To preserve freshwatei' 2 >olyzoa in an expa^uled condition. —Place 
the polyzoa in a glass tube full of clean water and allows them 
to expand their tentacles. Drop on them gradually when they are 
fully expanded a 2®/o aqueous solution of cocaine, two or three 
drops at a time, until movement ceases m the tentacles Then 
pour commercial formaldehyde into the tube in considerable 
quantities. Allow the whole to stand for half an hour. If it is 
proposed to stain the specimens for anatomical investigation, they 
should then be removed through 607o and 70% to 907o alcohol. 
If, on the other hand, it is desired to keep them in a life-hke 
condition they may be kept permanently in a solution of one part 
of commercial formaldehyde in four parts of water. Care must be 
taken that the process of paralyzing the polypides is not unduly 
prolonged, and it is always as well to preserve duplicate specimens 
in Bpint or formalin with the lophophore retracted. 

To jtrepare statohlasts for examination .—^Place the statoblasts for 
a few minutes in strong nitnc acid. Then remove the acid with 
water, pass through alcohol, clear with oil of cloves, and mount in 
a small quantity of Canada balsam under a cover-slip, taking care 
that the statoblasts he parallel to the latter. 
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The following addenda are due mainly to an expedition to the 
lakes of Kumaon in the W. Himalayas undertaken by Mr S. W. 
Kemp m May, 1911. 


PAET I. 

Genus SPOKGILLA. 

Subgenua EUSPONGILLA (p. 69). 

1 a. SpongiUa lacustris, subsp. reticulata (p. 71). 

Specimens were taken in the lake Malwa Tal (alt. 3600 feet) in 
Kumaon, while others have recently been obtained from the 
Kalichedu irrigation-tank in the Paguor tdlug of the Nellore 
district, Madras (6^. S, 

4. SpongiUa cinerea (p. 79). 

Specimens were taken in Naukiichia Tal (alt. 4200 feet) in 
Kumaon. They have a pale yellow colour when dry. This sponge 
has not hitherto been found outside the Bombay Presidency. 

Subgenus EUKAPIUS (p. 86). 

8. SpongiUa carter! (p. 87). 

Specimens were taken in Bhim Tal (alt 4460 feet) and Sat 
Tal (alt. 4600 feet). Some of them approach the variety cava m 
structure. 


Subgenus STEATOSPONGILLA (p. 100). 

12. SpongiUa hombayensis (p 102). 

Add a new variety;— 

13 a. Var. pneumatica, nov. 

This variety differs from the typical form in’the following 
characters:— 

(i.) The sponge forms a flat layer of a pale brownish colour 
as a rule with short and very delicate vertical branches. 

B 
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In one specimen it takes the form of an elegant cup 
attached, only at the base, to a slender twig. 

(ii.) The gemmules are covered, outside the spicules, by a 
thick pneumatic coat of nregular formation and with 
comparatively large air-spaces 

(in.) The geinmule-spicules are regularly sausage-shaped. 

Types in the Indian Museum 

Habitao? Naukuehia Tal (alt. 4200 feet), Kumaon, W Hima¬ 
layas {S, W. Kemp). 


Genus EPHTDATIA (p. 108). 

After Ephydatia meyeni, p. 108, add:— 

Ephydatia fluviatilis, cuct, 

P Ephydatia fluviatilis. Lomouroux, Encyclop Method, ii, p 327 
(18^4). 

Spongilla fluviatilis, Bowerbank (pcn'tim), Proc Zool. Soc. Londou, 
1863, p. 446, pi. xxxviii, fig. 1. 

Ephydatia fluviatilis, J E. Gray (pariim), Proc Zool Soc. London, 
1867, p 660. 

Meyemafluviatilis, Onrter (partm), Ann. Nat Hist (6) vn, p. 92, 
pi. vi, fig 11 a, 6 (1881) 

Ephydatia fluviatilis, Vejdovskv, Abb. k. Bohm Geaellscboft Wias. 

xii, p 24, pi. 1 , figs 1, 2, 7,10, 14,19 (1883) 

Ephydatia fluviatilis, id, P. Ac Philad. 1887, p. 178. 

Meyema flumatUis var gracilis, Potts, ibid , p 224, 

Meyema robusta, id, ibid., p 226, pi ix, fig 6, 

Ephydatia fluvuUihs, Weltner, Arch. Naturg. Berlin, 1896 (i) 

p. 122. 

Ephydatia vobwsta, Annandtde, Jouru. As Soc. Bengal, 1907, p 24, 

Ephydatia fluviatilis, Weltner, m Brener’s Susswaaaerfauna Deutscb- 
lands XIX, Susswasseracbwtinime, p. 186, figs 316, 317 (1909). 
^1910)*^ Annandale, P. U. S. Mus, xxxvhi, p. 649 

[Many more referenoes to tbis common species might bo cited, but tlioae 
given above will be sufficient] 


This species only differs from E. meymi m the following charac¬ 
ters ;— ° 

(i.) there are no bubble-cells in the parenchyma; 

(ii.) there is less spongin in the skeleton, which is less compact; 

(lii.) the gemmule-spicules are longer, the shafts being as a rule 
longer than the diameter of the rotulec ; 
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(iv.) the gemmules are armed with a single row of regulaidy 
arranged spicules embedded m pneumatic tissue with 
minute airnspaces. 

The sponge is a variable one and severalvarieties ” have been 
described from different parts of the world. My Indian speci¬ 
mens come nearest to the form described by Potts as Meyema 
Tohusta^ but have rather more slender skeleton-spicules and more 
elongate gemmule-spicules. The latter also appear to be less 
frequently “ monstrous.^' 

TrPB ? 

Qeoq-eaphioaii DiSTEtBUTiON. — E, Jluviatilis is widely distri¬ 
buted in Europe and occurs in N. America,* S. Africa (var 
cayienm, Kirkpatrick), Austraha, and Japan. Specimens were 
obtained by Mr. Kemp from several lakes in Kumaon, namely 
Kaukuchia Tal (alt. 4:200 feet), Bhim Tal (4450 feet), Sat T^ 
(4600 feet), and ISTaini Tal (6300 feet). The gemmules from Bhim 
Tal referred by me to E, rohusta (Potts) also belong to this species 
Biology, The external form of the sponge is due in great part 
to its environment. Specimens on small stones from the bottom 
of the Kumaon Lakes consist of thin disk-bke films, often not 
more than a few centimetres in diameter and a few millimetres 
thick : others, growing on thin twigs, are elevated and compressed, 
resembling a cockscomb in appearance, while others again form 
nodules and masses of irregular form among the branches of 
dehcate water-weeds. Some of these last are penetrated by 
zoana of FredenceUa induoa, 

Weltner has published some very interesting observations on 
the seasonal variation of mmnte structure in European repre¬ 
sentatives of the species (Arch. Naturg. Berlin, lixiii (i), p. 273 
1907) and has discussed the formation of the abnormal spicules 
that sometimes occur (%hid, Ixvu (Special Number), p. 191, pis. vi, 
vii, figs. 27-69, 1901). 


Genus CORVOSPOK&ILLA (p. 122). 

After Oorvo^ongxlla humiamca^ p. 123, add a new species •— 


Corvospongilla caunteri, nov. 

Sjgonge forming thin films of considerable area not more than 
3 or 4 mm. thick, of a bright green colour, moderately bai*d but 
friable The surface smooth, oscula inconspicuous, surrounded 
by shallow and ill-defined radiating furrows ; a very stout basal 
membrane present. 


* Most of the forms assigned by Potts to tins species belong to the closely 
allied E, vMl&n (Lieberkubn) 
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Skeleton reticulate but almost devoid o£ spongin, the reticular 
tions close but formed mainly by single spicules ; skeleton-fibres 
barely distinguishable. A dose layer of spicules lying parallel to 
the basal membrane. 

B;picule8. Skeleton-spicules variable in size and shape, almost 
straight, as a rule smooth, moderately stout, blunt or abruptly 
pointed, sometimes roughened or epmy at the tips, often sharply 
pointed, riesh-spicules minute, few m number, with smooth, 
slender shafts which are variable m length, never very strongly 



Fig. 48 —Corvospongtlla cmntet't (type, from Lucknow) 

A = Qemmule, B = gemmule-apiouleB", C = fleah-apioules, 
D = Skeleton-Bpioules. 


curved, the terminal spines relatively short, not strongly recurved. 
Gemmulo-spicules amphiatrongylous or amphioxus, irregularly 
spmy, slender, of variable length. 

Qemmules free in the substance of the sponge, spherical or 
somewhat depressed, very vamble in size but never large, having 
a thick external pneumatic coat in which the air-spaces are 
extremely small and, inside this coat, a single rather sparse layer 
of spicules lymg parallel to the gemmule. A single depressed 
aperture present. 
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Titpe m the Indian Museum. 

Habitat. Hazratgan], Lucknow, on piers o£ bridge in running 
water {J, Gaunter^ 29-30. iv. 11). 

The structure of the gemmules of this species difiers con¬ 
siderably from that m any other known species of the genus, in 
which these structures are usually adherent and devoid of a true 
pneumatic coat. In some of the gemmules before me this coat 
measures in thickness about -J- of the total diameter of the gemmule. 
Q, caunteri is the first species of Gorvospongilla to be found m 
the Indo-Q-angetic plain. 


PAET II. 

O-enus HTDEA (p. 147). 

26. Hydra oligaotis (p. 168). 

Mr. Kemp found this species common in Bhim Tal in May. 
His specimens, which were of a reddish-brown colour in life, 
appear to have been of more vigorous constitution than those 
t^eu by Major Stephenson in Lahore Some of them had four 
buds but none were sexually mature. 


PAET in. 

Genus EEEDEEICELLA (p. 208). 

28. Eredericella indica (p. 210). 

This species is common in some of the Kumaon lakes, in which 
it grows, at any rate at the beginning ot summer, much more 
luxuriantiy than it does in the lakes of the Malabar Zone m 
autumn, terming dense bushy masses on the under surface of 
atones, on sticks, ikc The vertical branches often consist of 
many zooecia Mr. Kemp took specimens in Malwa Tal, Sath 
Tal, and Naini Tal (alt 3600-6300 feet). 

Genus PLUMATELLA (p 212) 

30. Plximatella emarginata (p. 220) 

Mr. Kemp took bushy masses of this species in Malwa Tal and 
Bhim Tal. 


32. Plumatella diShsa (p. 223). 

This species is common in Malwa Tal and Bhim Tal in May. 
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33. PlTunatella allmaui (p. 224) 

Mr. Kemp only found this species in Malwa Tol, in which (at 
any rate m May) it appears to be leas abundant than it is in 
Bhiin Tal m autumn. Mr Kemp’s specimens belong to the form 
called P. elegans by Allman 

34. Pliimatella tanganyikss (p. 225). 

Specimens taken by Mr Kemp, somewhat sparingly, in Bhim 
Tal and Sath Tol in May exhibit a somewhat greater tendency 
towards uprightness of the zomcia than those I found in autumn 
m Igatpun lake. The ectocyst is, m the former specimens, of a 
deep but bright reddish-brown. The zoaiua are attached to twigs 
and small stones. 


Genus STOLELLA (p 229) 

After Stolella mchca^ p. 229, add a new species :— 

Stolella himalayana, nov. 

This species may be distinguished from S imhca by (i) its 
entirely recumbent zooecia, and (ii) the lateral branches of its 
zoarium. 

Zoanum entirely recumbent, consisting of zooecia joined together, 
often in groups of three, by slender, transparent, tubular pro¬ 
cesses. These processes are often of great relative length ; they 



Eig 49 —Stolella hwuilagana (lYpefl, flora the Kiiniaon lakes) 

A. The greater part of a young zoaimui B Part of a 
much older zoarium. 


are formed by a modification of the posterior or proximal part of 
the zooecia, from which they are not separated by a partition, and 
they increase in length up to a certain point more rapidly than 
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the zocecia proper A zooecium often gives rise first to an 
anterior daughter-zooeemm, the proximal part of which becomes 
elongate and attenuated in due course, and then to a pair of 
lateral daughter-zocecia situated one on either side. As a result 
of this method of budding a zoarium with a close superficial re¬ 
semblance to that of Paludicella is at first produced, but as the 
colony increases in age and complexity this resemblance largely 
disappears, for the zocecia and their basal tubules grow over one 
another and often become strangely contorted (fig 49). 

Zocecia elongate and slender, flattened on the ventral, strongly 
convex on the dorsal surface ; rather deep m proportion to their 
breadth; the ectocyst colourless, not very transparent except on 
the stolon-like tubular part; dorsal keel and furrow as a rule 
absent, orifice unusually inconspicuous, situated on a tubercle on 
the dorsal surface. 

Polyp.de stout and short; the tip of the fundus of the stomach 
capable of very complete constnction; the retractor muscles 
unusually short and stout. 

Siatohlasts, Only free statoblasts have been observed. They 
resemble those of S, %nd\ca^ but are perhaps a little longer and 
more elongate. 

Trem in the Indian Museum. 

The discovery of this species makes it necessary to modify 
the diagnosis of the genus, the essential character of which, as 
distinguishing it from Plumatella, is the differentiation of the 
proximal part of some or all of the zocecia to form stolon-like 
tubules Prom Siejphanella, Oka, it is distinguished by the absence 
of a gelatinous covering, and by the fact that all the zocecia are 
attached, at least at the base, to some extraneous object 

Habitat. Malwa Tal, Kumaon (alt. 3600 feet), W. Himalayas 
(K&tnp May 1911). 

Bioloot. Mr. Kemp took three specimens, all attached to the 
lower surface of stones. They con tamed few statoblasts and 
were evidently m a condition of vigorous growth. Between the 
lateral branches new polyparia were developing m several in¬ 
stances from free statoblasts, each of which appeared to contain 
two polypides. 
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All names printed m italics aie synonyms 

When more than one reference is given, the page on which the description 
occurs IS indicated by tliiokened numerals 


alba(Euspongilla) (Spon- 
gilla). 8, 9 

alba (S^ongilla), 4, 22, 

alba var bengalensis 
(Spongilln), 4, 22, 63, 
77 

alba uar oerebellata 
(Spongilln), 22, 63,76. 
a/da vni marzjm (Span- 
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Aloyondla, 212 
Alcyonellea, 186 
allmniu (Plumatella), 7, 
8, 9. 23,188, 224,246 
allmam var diffiim 
matella), 228 
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awaiitiaoa (^Hydra)^ 148 
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aurea var subspinosa 
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bengalensis (Bower- 
bankia), 189 

bengalensis (Membrani- 
pora), 28 

bengalensis (Spongilla), 
77 

bengalensis (Victorella), 
4, 8, 9, 23. 187,195. 
blembingia (Eph} datia), 
64 

bogorensis (Ephydatia), 
64 
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bombnyensis (Sjiongilla), 
22. 63, 100,102, 241 
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giHa) (Spongilla), 8,9 
Bowerbankia, 187,189. 
brxmnea {Hydra), 148 
burmaniea (Oorvospon- 
gilla), 8, 22, 64,122, 
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8, 10, 23, 188,235 

oolouttana (SpongiUa), 
96 

ccmhodyien^ {Noro- 
doma), 202 
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carteri (Eunapius) (Spon- 
gilla), 7, 8, 9,10 
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8, 23, 188, 232, 233 
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cartein{PeGtmatella), 231, 
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carteri (Spongilla), 4, 22, 
63,86, 87,241 
carteri var cava (Spon- 
giUa), 22, 63 
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(Lopbopodella), ^ 
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carteri-yar lohoBa(Spon- 
gilla), 22, 63 

carteri mr mollis (Spon- 
gilla), 22, 03 

caudata (Bowerbankia), 
189 

caudata md)sp bengalen- 
Ris (Bowerbankia), 23, 
189 


caunteri (Corvoepon- 
gilla), 243 
c«,va (Spongilla), 88 
cerebellata (Spongilla), 76 
ceyloneuBiB (Irene), 22, 
140 

Oheilostomata, 184 
Gbloiella, 60 
oinerea (EuspongiUa) 
(Spongilla), y 
cinerea (Spongilla), 22, 
63, 72,241 
clementiB (Stratospon* 
gilla) (Spongilla), 63 
coggini (StratoBpongiUa), 
(Spongilla), 53 
ooloniolis (Loxosomar 
toides), 23 

otmteda {8-ponqilla), 95 
coralloides il^limateUa), 
217 

Oorvospongilla, 64, 122, 
243 

oraBBior (Spon^a), 98 
orassissima (Eunapius) 
(Spongilla), 9 
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4, 22. 63, 98. 
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(Spongilla), 23, 63. 
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83 
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83 

crateriformis (SpongiUn), 
22, 63, 83. 

Cristaieilu, 235 
Onstatellina, 206 
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Otenostomata, 184, 185, 
187.189. 
OyoloBtxDmata, 184 


decipiena (Spongjlla), 51, 
96, 97. 

diflfiiea (PluQiatella), 7, 
8, 9, 23, 188, 223, 
246 

diaecia {Si/dra)^ 168 
Doailia, 64,110. 


EchtneUa^ 199 
tkgan& {Plumatella), 224 
Eleutberoblastea, 146, 
147 

emarginata (Plumatella), 
4, 8. 9. 10, 23, 188, 
218, 220, 246 
^niaiginata var javanioa 
{I^lumatellal 221 
Entoproota, 1^. 
Ephydatia, 64,108, 242 
ermaccm {Spaiigilla), 
114. 

Eimapiiis, 63, 88, 241 
Buapongilla, 63, 67, 69, 
241. 


filamentata (Syncoryne), 
22, 140 

flnviafcilis (Ephydatia), 
109, 242 

fluinaiilis (Meyenia), 
242 

fluviatilia (SpougiUa), 
108, 242 

JiiiViatUis var gra&ilts 
{Megenm\ 212 
for tie f Ephydatia),,62,63 
fr^Iia (SpongilLi), 95, 

fragile caJcuttaiia 
(Eunapiiia) (SpoD giUa), 

fragilis sithsfp calcubtasa 
(Spougilla), 22, 63 
fragilia suhsp deoipiens 
(SpongiUa), 22, 63 
Frederjcella, 188, 208, 
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FaiCDBRICBLLIDiB, 188, 
208. 

fnahdia {Spongilla\ 87. 
fruticoaa (Plumatella), 4^ 
7. 8, 9, 23, 188, 217, 
218 

Jusca ^ydia), 168, 169 


Q-ecarcmucus, 10 
gemma (Eiinapius) 
(Spongilla), 8 
gemma (Spongilla), 22, 
63, 97 

glamcrata {Spongdla), 
95 

isea {Hydm), 148, 149 
Gymnolmiuafa 184,187 

Hahchondrma, 66 
liemephydatia (Euspon- 
gilla) (Spongilla), 8 
liemephydatia (Spon- 
gilla), 22, 63, 82. 
hca.actinclla {Hydi «), 

h 1 malayanH (Lopliopo- 
della), 233 

himalayana (Stolella), 
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himaZaf/anm (Lopkoptis), 
233 

Hialopia, 187, 199. 
Hialopid^ea, 199 
Hi8f.opnDjj, 187,199. 
Homodimtidas, 191. 
Hpahndlds 212 

Efydro, 146, 147,245 
Hydiaidffi, 147 
Hydetd e, 146, 147 
hydrifoime (Poly- 
podiiiin), 142 
Hydi'ozoa, 146. 


^ndica {E-phgdaita\ 83 
indica (EredenoeUa), 9, 
23, 188, 209, 245 
indica (Spongilla), 22,63, 

100 . 

mdica (Stolella), 4, 9, 23, 
188, 229. 

mdica (Stratospongilla), 
(Spongilla), 9 

jayonica (Plumatella), 4, 
8, 9, 23, 188, 221, 
222 


kawaii (Lminoeodium), 


lacromi(Meiiibranipoi*a), 

23 

laouatriB (Ooidylophora), 
lamisii'is {EuspoThgiUa\ 


lacuati'is (Hialopia), 4, 8, 
9, 23. 187, 199, 202, 
204 

kouatris (Spongilla), 63, 
67, 69 

laonatna suhsp inomli- 
formis (Hialopni), 9,23, 
187 

lacuatiMB letioidata 
(Spongilla), 4, 8, 9, 22, 

63, 71, 241 

lacttsiriB vai he'iigalc‘im& 
{Spongilla)j 77 
lapi doai^ Oonroapou giUa), 
9, 22, 64.124 
lapidosa {Spongilla), 

124 

latouohiana (Troebo- 
apongilla), 4, 8, 9, 22, 

64, 115 

letdm {Trocho'fi70Hqilla\ 
116 


kiidenfckb 

233 


{LopJtopiis), 


Imdenfolfli vm hma- 
layanm {Laphopiin). 
238 


lobosa (Spongilla), 89 
Lopiiofina, 188, 211, 

231 


Lophopodella, 8, 188, 

231. 


Lophopuft, 8, 232 
lordii {Spoiigilla), 95 
lononta (Spongilla), 122 
loricata yar Imniianica, 
{Spongilla), 122 
luci/iiga {Plnmatella), 
217. 220, 224 


uii^mlica (Peolmulella), 

ineyeni (Ephydatia), 7,9, 
17. 22, 04,108. 
meyein {Spongilla), 108 
Meyenia, 108,113 
microsolonfei’a (Euapon- 
gdlo) (Spongilla), 53 
moUia (Spongilla), 88 
moiiihfoimiB (Hislonia). 
204 

monctcia, {Hydra), 158 
morgianu {Spongilla), 95 
milUei i {Ephydatia), 109, 
243 

MxlUcri siibap 'nicyeni 
{Ephydatia), 109 


NoTodonia, 199 
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oligaotiB (Hydra), 7, 22, 
146, 15B, 169. 246. 
onentcdis {HydA'a), 148, 
149 

oUavanm (^8p<mgilla), 
96 


palleiis (Hydra), 148, 
Paludxcella, 187, 192. 
PALUDICHLUDiB, 187, 

191. 

Paludioellid^es, 191. 
Paludioellides, 191 
Paludioellma, 186, 187, 

190. 

paulula (&pongiUa\ 120. 
pavtda (vtctorella), 194, 
195 

Peotinatdlla, 186, 236. 
pecfcmatellopliila (Daoty- 
locoopeia), 238 
PeotispongiUa, 63,106. 
ponu^lvanica (Oiooho- 
apongillo), 9, 22, 64, 
118. 

peti'iisi/luamGa (TiibeUa), 
118 

peiUaoimella (Hydra), 
149 



phillobtiaiia (TroohO' 
apongilla), 4, 8, 9, 22, 
64,117 

Phylaotolasmata, 185, 
188, 206. 

Plumatella, 188, 208, 
212,246 

Plumatbllida, 188,211. 
PlumatelliDa, 188, 206. 

PLUMATALLINJa, 1^, 211, 

212 . 

plumosa (DoBilia), 8, 9, 
22, 64, 111. 

plumosa (Ephydcitia), 
111 

pkmosa (Meysnia), 111 
phLinosa (Sp<yngiUa), 111 
pneumatica (Stratospon- 
gdla) (Sponnlla), 241 
polypus (Hy&a), 148, 
169 


Polyzoa, 183 
prt'ihceps (FlumateUa), 
220 

pnncepa var emargifbata 
(Plrniaidla), 220. 
prvnoeps var fmtwosa 
(Plumatella), 217 
proliferens (Eaapongilla) 
(Spongilla), 8,9, 10 
proluerens (Spongilla), 4, 
8, 22, 63, 72. 
Proterospon^a, 27. 
puiictata (tluahnella), 
228 

punotata (Plinnatella), 9, 
188, 227. 


Tspens (Plv/mateUa), 217, 
223 

ratioulata (Spongilla), 71. 
rhatwa (Hydra), 158 
Tohusita (Ephydaita), 109, 
242 

rohusta (Meyenia), 242 
roesehi (Hydra), 168 
rydei i (Microhydra), 141. 


Bohilleriana (Sagarfcia), 2, 
22, 140 

sohilLei'iana std>sp exul 
(Sagartna), 22 
sahtmoa (^^giUa), 96 
sunensts {NorodonuC), 202 
BinensiB (SbratoroongiUa) 
(Spongilla), 63 


socialis ^Hydra), 168 
aowerbii (lamnoco- 
dium), 141. 

Spongilla, 63, 67, 86, 
241 

SpongilladiB, 65 
Sponoillid^, 66 
Stolella, 188, 229, 246. 
Stolonifera, 186 
StratospongiHa, 63, 100, 
241 

stncta (Plwniaiella), 217. 
subepmoBa (Pectiepon- 

gilla), 107 

aumatrana (Stratospon- 
gilla) (Spongilla), 63. 


tanganyikac fLinmo- 
onida), 142 

tauganyiksa (Plumatella), 
9, 23,188, 325, 246 
TrachospongiUa, 64,113. 
Trachysponqtlla, 108 
travanconoa (Euspon- 
giUa) (SponpUa), 9 
traTanoonoa (Spongilla), 
22, 63, 81. 

trembleyi (Hydra), 148 
Tubella, 64, 113, 120. 


ultima (Spongilla), 22, 
63,105. 

ultima (StratospongiHa) 
(Spongilla), 9 


Vb8icdlarid-b, 189. 
Vesioularina, 186, 187, 

189. 

vesfimUaris (HyahneUa), 
228 

vesioidans (PlumateUa), 
227,228 

veBparioidea (Tubella), 8, 
22, 64.120 

-vespai mm (Tubella), 64 
vestita (Bnnena), 22, 
139 


Victorella, 189,194. 
Viotorellidaj, 191 
Viotorellides, 191- 
Tu?idiB (Hydra), 147 
uitrea (HycdineUd), 228 
vitrea (J^umateUlcC), 227, 
228. 


Tulgans (Hydra), 4, 8, 
9, 10, 22, ISO, 146. 
148,149, 168 


■whiteleggei (Oordylo- 
phora), 141. 


yunnanenais (Euspon- 
gilla) (Spongilla;, 63 
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PLATE I. 

Spbodoins or S^ongilla pbebbbyed in spibit. 

Pigs. 1-3. S. {Eus^ongiUa) alba var bmgalensis (nat size) fronu 
ponds of brackLBh water at Port Canning in the delta of 
the Ganges. Pig. 1 represents the type-specimen of tbe 
variety, and was taken m the winter of 1905-6. Pigs. 2 
and 3 represent specimens taken in the same ponds m 
the winters of 1907 and 1908 respectively. 

Pig. 4. Sjgongilla sp. (? abnormal form of 8, (J^mapius) carten)) 
from an aquarium in Calcutta (X10). 
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PLATE 11. 


Photographs of dhifh speoimehs of Sjpongilla^ Tuhella, 

AHH Gorvos^mgilla, 

Pig. 1. Part of a large specimen of {Eunajpius) carteri from 
Calcutta, to show the conspicuous rounded oscula 
(reduced 

Pig. 2. Gemmules of S. (StratosjpoThgiUd) homlayeyisis on a stone 
from the edge of Igatpun Lake, Bombay Presidency 
(nat. size). 

Pig 3. Part of one of the type-specimens of S. {Siratospongilla) 
ultima from Cape Comorin, Travancore, to show the 
star-shaped oscula (slightly enlarged). 

Pig. 4, Part of the type specimen of T vesjpanoides (external 
membrane destroyed), to show the reticulate skeleton 
and the numerous gemmules (nat. size). 

Pig. 6. Part of a achizotype of (7. hurmamca^ to show the elevated 
oscula (nat. size). 







































































































































































PLATE III. 


Photogeaphs oe SPEaiMNS OE Plumatella, Lojpho'podella, 

AiTD Pectinatella. 

Pig. 1. Specimen in spirit of P. frutima (typical form) on the 
leaf of a bulrush from a pond in the Calcutta Zoological 
Gardens (nat. size). 

Pig 2. A small zoarium of the henedmi phase of P emargimta 
from Rangoon (nat. size). Pai’t of the mass has been 
removed at one end to show the structure. The speci¬ 
men was preserved in spirit. 

Pig. 3, Part of a large zoarium of P diffusa on a log of wood 
from Gangtok, Sikhim (nat. size). An enlarged figure 
of another part of the same specimen is given in fig. 2, 
PI. IV. The specimen was preserved in spirit. 

Pigs. 4, 4 a. Specimens of L. caHen from Igatpuri Lake, Bombay, 
preserved in formalin Pig 4 represents a mass of 
polypana surrounded by a green gelatinous alga on the 
stem of a water-plant; fig. 4a an isolated polyparium 
with the polypides fully expanded from the under surface 
of a stone in the ^ame lake. Both figures ore of natural 
size. 

Pig. 5. Part of a compound colony of P. Sumamca on the stem 
of a reed from the Sur Lake, Orissa (nat. size, preserved 
in formalin). 













































































































PLATE IV. 


Smoimks op PlumateUa, 

Pig, 1. Vertical branch of a polypanum of P. emarginata from 
Calcutta, to show method of branching (x8). The 
specimen was preserved in formalin, stained with 
haem alum, and after dehydration and clearing, mounted 
in Canada balsam. 

Pig. 1 a. Part of a young, horizontal zoarium of P. marginata 
from Rangoon ( X 4, preserved in spudt) 

Pig, 2. Part of a zoarium of P. diffusa from Q-augtok, Sikhim 
(x4). See PI III, fig. 3. 

Pigs. 3, 3 a Specimens in spirit of P. allmam from Bhim Tal 
(lake), W. Himalayas. Pig, 3 represents a mature 
polyparium ; fig. 3 a a young polypanum to which the 
valves of the s tat oblast ( x) whence it had arisen are 
still attached. 

Fig. 4. Part of a zoarium of the corafloides phase of P, Tvuticosa 
(from Calcutta) preserved in spirit, as seen on the 
surface of the sponge m which it is embedded (x3). 

Pig. 6. Part of the margin of a hving polypanum of P, ^punctata 
from Calcutta ( X 8) with the polypides fuUy expanded. 





















PLATE V. 


Spbchons OB Plumatella^ StoleUa, and Pectinatdla. 

Eig. 1. Part o£ a zoarium of the coralloides phase of P. fi'utioosa 
( X10) from Calcutta. The epeciraen, which was pre¬ 
served m spirit, had been removed from a sponge of 
Bpongxlla cartiru 

Pig. 2. Terminal branch of a polyparium of P. punctata from 
Calcutta (x 30) The specimen was preserved in 
formalin, stained with hematoxylin, and finally mounted 
m Canada balsam. 

Pig. 3. Part of an adult polypanmn of B, rndica from the United 
Provinces (x 30) The specimen was preserved in 
formalin, stained with hflemalum, and finally mounted in 
Canada balsam. The lower zooeciam contains a mature 
free statoblast, the upper one a fixed one 

Pig 4. The growing point of a young polypanmn of the same 
species from Calcutta (x 30), to show the method of 
formation of the stolon that connects the different 
groups of zooecia. The specimen had been treated m 
the same way as that represented in fig, 3. 

Pigs. 6, 5 a. Zoaria from a compound colony of P. burmamca from 
the Sur Labe, Orissa ( x 2). The specimens, which were 
preserved m formalin, are represented as seen from the 
adherent surface of the colony. 

26 yo 

^ Nil 
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